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15  The  toner  is  deposited  on  a  metal  sheet  or  a  metal  con- 
tainer  by  electrophotographic  units  (3),  (4),  (5),  during  which 
the  toner  is  tentatively  fixed  at  a  low  temperature  by  a  tentative 
fixing  unit  (9),  and  it  is  finally  fixed  at  a  higher  temperature  by  a 
fixing  unit  (9a)  to  complete  a  printing  operation.  A  photosensi- 
tive  layer  may  be  laminated  directly  on  the  surface  of  the  metal 
sheet  or  metal  container,  or  on  a  photosensitive  drum.  A  solid 
printed  surface  can  be  obtained  by  applying  finishing  varnish 
to  the  surface  of  the  toner  layer. 
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S P E C I F I C A T I O N  

MULTIPLE  COLOR  PRINTING  METHOD  FOR  METALLIC  CONTAINER 

AND  THIN  PLATE  METAL  AND  PRINTED  MATTER 

TECHNICAL  F IELD 

5  T h i s   i n v e n t i o n   r e l a t e s   to  a  m u l t i p l e   c o l o r   p r i n t i n g  

m e t h o d   f o r   m e t a l l i c   c o n t a i n e r s   and  t h i n   p l a t e   m e t a l s   and  t o  

p r i n t e d   m a t t e r s ,   and  more  p a r t i c u l a r l y   to  a  m u l t i p l e   c o l o r  

p r i n t i n g   m e t h o d   f o r   m e t a l l i c   c o n t a i n e r s   and  t h i n   p l a t e  

m e t a l s   by  u t i l i z i n g   an  e l e c t o p h o t o g r a p h i c   p r i n t i n g  

10  t e c h n o l o g y   c a p a b l e   of  e f f e c t i v e l y   p r i n t i n g   s m a l l   a m o u n t s   o f  

m u l t i p l e   k i n d s   of  p r o d u c t s   and  of  c a r r y i n g   ou t   p r e s s - l e s s  

p r i n t i n g   and  a l s o   r e l a t e s   to  m e t a l l i c   c o n t a i n e r s   and  t h i n  

m e t a l   p l a t e s   p r i n t e d   by  t he   m e t h o d   d e s c r i b e d   a b o v e .  

BACKGROUND  ART 

15  C o n v e n t i o n a l l y ,   a  l i t h o g r a p h i c   o f f s e t   p r i n t i n g   m e t h o d ,  

a  l e t t e r p r e s s   p r i n t i n g   m e t h o d ,   a  l e t t e r p r e s s   o f f s e t   p r i n t i n g  

m e t h o d ,   or  a  s c r e e n   p r i n t i n g   m e t h o d   i s   c a r r i e d   ou t   as  a  

m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   t h i n   m e t a l s   s u c h   a s  

m e t a l l i c   p l a t e s   or  m e t a l   f o i l s ,   or  m e t a l l i c   c o n t a i n e r s .   T h e  

20  l i t h o g r a p h i c   o f f s e t   p r i n t i n g   m e t h o d   i s   a  m e t h o d   of  t h e   t y p e  

in  w h i c h   an  ink   i s   a p p l i e d   to  a  p i c t u r e - l i n e   p o r t i o n   of  a  

l i t h o g r a p h   p r o v i d e d   w i t h   a  p i c t u r e - l i n e   p o r t i o n   o f  

l i p o p h i l i c   p r o p e r t y   and  a  n o n - p i c t u r e - l i n e   p o r t i o n   o f  
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h y d r o p h i l i c   p r o p e r t y ,   t h e   i nk   on  t h e   l i t h o g r a p h   i s  

t r a n s f e r r e d   to  a  r u b b e r   b l a n k e t ,   and  t h e   i nk   on  t h e   r u b b e r  

b l a n k e t   i s   t h e n   p r i n t e d   on  a  m a t e r i a l   to  be  p r i n t e d .   T h e  

l e t t e r p r e s s   p r i n t i n g   m e t h o d   is   of  t h e   t y p e   in  w h i c h   an  i n k  

5  i s   a p p l i e d   to  a  p i c t u r e - l i n e   p o r t i o n   in  form  of  r e l i e f   on  a  

p r e s s   and  t h e   i n k   i s   t h e n   p r i n t e d   on  a  m a t e r i a l   to  b e  

p r i n t e d .   The  l e t t e r p r e s s   o f f s e t   p r i n t i n g   m e t h o d   is   c a l l e d   i n  

a  s e n c e   a  d r y - o f f s e t   p r i n t i n g   m e t h o d   of  t h e   t y p e   in  w h i c h   a n  

i n k   i s   a p p l i e d   to  a  p i c t u r e - l i n e   p o r t i o n   of  a  l e t t e r   p r e s s  

10  p r o v i d e d   w i t h   a  p r o t r u d e d   p i c t u r e - l i n e   p o r t i o n   and  a  

r e c e s s e d   p i c t u r e - l i n e   p o r t i o n ,   t he   ink   on  t h e   l e t t e r p r e s s   i s  

t r a n s f e r r e d   to  a  r u b b e r   b l a n k e t   ,  and  t h e   ink   on  t h e   r u b b e r  

b l a n k e t   i s   p r i n t e d   on  a  m a t e r i a l   to  be  p r i n t e d .   The  s c r e e n  

p r i n t i n g   m e t h o d   is   of  t h e   t y p e   in  w h i c h   an  i nk   i s   p r i n t e d   o n  

15  a  m a t e r i a l   to  be  p r i n t e d   by  u s i n g   a  s c r e e n   p r e s s   p r o v i d e d  

w i t h   a  p i c t u r e - l i n e   p o r t i o n   o n l y   t h r o u g h   w h i c h   t h e   ink   i s  

p e r m e a t e d .   T h e s e   c o n v e n t i o n a l   p r i n t i n g   m e t h o d s   a r e   s u p e r i o r  

in  t h e   mass   p r o d u c t i o n   of  t he   p r i n t e d   m a t e r i a l s ,   bu t   r e q u i r e  

t h e   p l a t e s   and  t h e   p l a t e - m a k i n g   p r o c e s s   b e f o r e h a n d   t h e  

20  p r i n t i n g   r e q u i r e s   much  t i m e   and  l a b o u r .   R e c e n t l y ,   a n  

e l e c t r o n i c   t e c h n i q u e   has   b e e n   d e v e l o p e d   in  t h e   f i e l d   of  t h e  

p r i n t i n g   t e c h n i q u e ,   f o r   e x a m p l e ,   c o m p u t e r i z a t i o n   u t i l i z i n g   a  

l a y o u t   s c a n n e r   in  an  o r i g i n a l   m a n u f a c t u r i n g   s t a g e   a n d  

d e v e l o p m e n t   of  a  d i r e c t   p l a t e - m a k i n g   s y s t e m   in  a  p l a t e -  

25  m a k i n g   p r o c e s s .   H o w e v e r ,   no  t e c h n i q u e   f o r   e l i m i n a t i n g   t h e  
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p l a t e - m a k i n g   p r o c e s s   has   b e e n   y e t   d e v e l o p e d ,   a n d  

a c c o r d i n g l y ,   t h e   d e f e c t s   d e s c r i b e d   a b o v e   have   no t   b e e n   y e t  

s o l v e d .  

In  a d d i t i o n ,   in  a c c o r d a n c e   w i t h   t h e   v a r i e t y   of  t h e  

5  v a l u e   j u d g e m e n t s ,   t h e r e   is   an  i n c r e a s i n g   r e q u i r e m e n t   of  t h e  

p r i n t i n g   of  t he   s m a l l   amoun t   of  t he   m u l t i p l e   k i n d s   o f  

p r o d u c t s   and  i t   b e c o m e s   d i f f i c u l t   to  s a t i s f y   t h i s  

r e q u i r e m e n t   by  t h e   c o n v e n t i o n a l   m e t h o d s   w h i c h   l a c k   in  a n  

i n s t a n t a n e o u s   p r i n t i n g   f u n c t i o n .  

10  In  t he   m e a n t i m e ,   as  a  p r i n t i n g   t e c h n i q u e   u t i l i z i n g   n o  

p r i n t i n g   p r e s s ,   a r e   known  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g  

m e t h o d ,   an  i n k -   j e t t i n g   m e t h o d ,   or  a  t h e r m o - t r a n s f   e r r i n g  

m e t h o d ,   w h i c h   a r e   so  c a l l e d   n o - i n p a c t   p r i n t i n g   t e c h n i q u e   i n  

a  c a s e   w h e r e   p a p e r   i s   u s e d   as  a  m a t e r i a l   to  be  p r i n t e d .  

15  A c c o r d i n g   to  t h e s e   m e t h o d s ,   a  p i c t u r e   image   can   be  d i r e c t l y  

o b t a i n e d   by  a  p i c t u r e   image   o u t p u t   of  a  c o m p u t e r   w i t h o u t  

u s i n g   a  p r i n t i n g   p r e s s .   P a r t i c u l a r l y ,   t h e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   is   u t i l i z e d   f o r   a  

c o p y i n g   m a c h i n e ,   f a c s i m i l e ,   or  p r i n t e r   and  i s   w a t c h e d   as  a  

20  m e t h o d   to  be  s u b s t i t u t e d   f o r   t he   c o n v e n t i o n a l   p r i n t i n g  

m e t h o d s .   As  an  a p p l i c a t i o n   of  t h e   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   m e t h o d   to  t h e   p r i n t i n g   t e c h n i q u e ,   t h e r e   i s  

d i s c l o s e d   an  a p p a r a t u s   f o r   m a n u f a c t u r i n g   a  m u l t i p l e   c o l o r  

l a b e l   in  t h e   J a p a n e s e   P a t e n t   L a i d - o p e n   P u b l i c a t i o n   No .  

25  2 3 3 5 5 / 1 9 8 7 4 .   The  d e s c r i b e d   i n v e n t i o n   i s   c h a r a c t e r i z e d   by  t h e  
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m u l t i p l e   c o l o r   l a b e l   m a n u f a c t u r i n g   a p p a r a t u s   w h e r e i n   a  

p h o t o c o n d u c t i v e   m a t e r i a l   i s   c h a r g e d   by  c h a r g i n g   d e v i c e s   in  a  

p l u r a l i t y   of  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   d e v i c e s ,   c h a r g e d  

l a t e n t   i m a g e s   a r e   f o r m e d   on  t h e   s u r f a c e   of  t h e  

5  p h o t o s e n s i t i v e   m a t e r i a l   by  p r o j e c t i n g   l i g h t   c o r r e s p o n d i n g   t o  

t h e   o r i g i n a l   by  means   of  an  e x p o s u r e   by  d e v i c e ,   t h e   l a t e n t  

i m a g e s   a r e   v i s u a l i z e d   by  s t i c k i n g   t o n e r s   on  t h e   s u r f a c e   o f  

t h e   p h o t o s e n s i t i v e   m a t e r i a l   by  means   of  a  d e v e l o p i n g   d e v i c e ,  

t h e   t o n e r   i m a g e s   a r e   r e a l i z e d   on  t h e   s u r f a c e   of  a  b a s e  

10  m a t e r i a l   f o r   t h e   l a b e l   by  means   of  a  t r a n s f e r r i n g   d e v i c e ,  

and  f i n a l l y ,   t h e   t h u s   v i s u a l i z e d   i m a g e s   a r e   f i x e d   by  m e a n s  

of  f i x i n g   d e v i c e .   H o w e v e r ,   a  m u l t i p l e   c o l o r   p r i n t i n g  

t e c h n i q u e   f o r   t h e   m e t a l l i c   c o n t a i n e r s   or  t h i n   p l a t e   m e t a l s  

in  a p p l i c a t i o n   of  t h i s   e l e c t r o p h o t o g r a p h i c   p r i n t i n g  

15  t e c h n i q u e   has   no t   b e e n   y e t   p r a c t i c a l l y   u t i l i z e d .  

An  o b j e c t   of  t h i s   i n v e n t i o n   i s   to  i m p r o v e   t h e   d e f e c t s  

or  d r a w b a c k s   d e s c r i b e d   a b o v e   and  to  p r o v i d e   a  m u l t i p l e   c o l o r  

p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c   c o n t a i n e r   or  t h i n   m e t a l  

p l a t e   c a p a b l e   of  p r e s s - l e s s   p r i n t i n g   u t i l i z i n g   no  p r e s s .  

20  A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  

m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c   c o n t a i n e r   o f  

t h i n   m e t a l   p l a t e   c a p a b l e   of  p r i n t i n g   t h e   s m a l l   a m o u n t   o f  

m u l t i p l e   k i n d s   of  p r o d u c t s   by  i n s t a n t a n e o u l y   p r i n t i n g  

p i c t u r e   image   i n f o r m a t i o n   of  an  o r i g i n a l   s t o r e d   in  t h e  

25  c o m p u t e r .  
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A  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  

m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   c a p a b l e   of  c l e a r l y   or  f i n e l y  

c a r r y i n g   ou t   t h e   p r i n t i n g   on  an  e x t r e m e l y   t h i n   f l a t   m e t a l  

p l a t e   or  a  m e t a l l i c   c o n t a i n e r   h a v i n g   a  c u r v e d   s u r f a c e   o n  

5  w h i c h   t h e   p r i n t i n g   i s   e f f e c t e d .  

A  s t i l l   f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e  

a  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c   c o n t a i n e r   o r  

a  t h i n   m e t a l   p l a t e   c a p a b l e   of  i n c l u d i n g   no  c r u s h e d   image   d u e  

to  t he   p r i n t i n g   p r e s s u r e   w h i c h   may  be  o b s e r v e d   in  t h e  

10  l i t h o g r a p h i c   o f f s e t   p r i n t i n g   or  a  g r a v u r e   p r i n t i n g .  

By  t he   way,  in  t h e   a p p l i c a t i o n   of  t h e   d e s c r i b e d  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   t e c h n i q u e   to  t h e   m u l t i p l e  

p r i n t i n g   m e t h o d   f o r   t h e   m e t a l l i c   m a t e r i a l ,   t h e r e   i s   a  

p r o b l e m   on  t h e   f i x i n g   p r o c e s s .  

15  When  t h e   p a p e r   i s   u s e d   as  a  m a t e r i a l   to  be  p r i n t e d ,  

t he   h e a t   c o n d u c t i v i t y   of  t he   p a p e r   i s   s m a l l ,   so  t h a t   t h e  

h e a t i n g   o n l y   of  t h e   s u r f a c e   t h e r e o f   can   be  d o n e ,   r e s u l t i n g  

in  r e d u c e d   e n e r g y   c o n s u m p t i o n ,   and  m o r e o v e r ,   t h e   c o o l i n g   c a n  

be  s p e e d i l y   made,   t h u s   b e i n g   c a p a b l e   of  p e r f o r m i n g   h i g h  

20  s p e e d   m u l t i p l e   c o l o r   p r i n t i n g .   On  t h e   o t h e r   h a n d ,   when  t h e  

m e t a l l i c   m a t e r i a l   i s   u s e d   as  a  m a t e r i a l   to  be  p r i n t e d ,   s i n c e  

t h e   h e a t   c o n d u c t i v i t y   t h e r e o f   i s   l a r g e ,   i t   i s   d i f f i c u l t   t o  

h e a t   o n l y   t h e   s u r f a c e   t h e r e o f   and  t h e   m e t a l l i c   m a t e r i a l   i s  

e n t i r e l y   h e a t e d ,   r e s u l t i n g   in  t h e   l a r g e   c o n s u m p t i o n   o f  

25  h e a t i n g   e n e r g y .   M o r e o v e r ,   in  t he   m u l t i p l e   c o l o r   p r i n t i n g ,   i t  
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i s   n e c e s s a r y   to  c o o l   t h e   m a t e r i a l   to  be  p r i n t e d   to  a  r o o m  

t e m p e r a t u r e   e v e r y   c o l o r   p r i n t i n g   o p e r a t i o n ,   t h u s   b e i n g  

d i f f i c u l t   to  p r i n t   t h e   m a t e r i a l   at   a  h i g h   s p e e d .  

A c c o r d i n g l y ,   a  s t i l l   f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n  

5  i s   to   i m p r o v e   t h e   p r o b l e m   d e s c r i b e d   a b o v e   and  to  p r o v i d e   a  

m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   of  a  t h i n   m e t a l l i c   m a t e r i a l  

c a p a b l e   of  p r i n t i n g   t h e   same  at   a  h i g h   p r i n t i n g   s p e e d   w i t h  

r e d u c e d   e n e r g y   c o n s u m p t i o n .  

F u r t h e r m o r e ,   in  t h e   a p p l i c a t i o n   of  t h e  

10  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   t e c h n o l o g y   to  t h e   m u l t i p l e  

c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c   c o n t a i n e r   or  t h i n   m e t a l  

p l a t e ,   t h e r e   i s   a  p r o b l e m   on  t h e   t r a n s f e r r i n g   p r o c e s s .  

N a m e l y ,   s i n c e   t h e   p h o t o c o n d u c t i v e   l a y e r   and  t h e   m e t a l   h a v e  

h a r d   s u r f a c e s ,   t h e   s m o o t h   r e g i s t r a t i o n   b e t w e e n   t h e   m e t a l   a n d  

1  5  t h e   t o n e r   c a n n o t   be  o b t a i n e d   to  c a r r y   ou t   t h e   c l e a r   t r a n s f e r  

e v e n   i f   t h e s e   s u r f a c e s   a r e   p r e s s e d   w i t h   e a c h   o t h e r   w i t h   t h e  

t o n e r   i n t e r p o s e d .  

Wi th   t h e   m e t a l l i c   c o n t a i n e r ,   p a r t i c u l a r l y   a  m e t a l l i c  

c a n ,   s i n c e   a  s p r a y   c o a t i n g   or  f i n i s h   b a k i n g   i s   a p p l i e d   t o  

20  t h e   i n n e r   s u r f a c e   t h e r e o f   a f t e r   t h e   p r i n t i n g   p r o c e s s ,   i t   i s  

r e q u i r e d   f o r   t h e   t o n e r   to  have   a  h e a t   r e s i s t i n g   p r o p e r t y ,  

and  in   t h e   s u b s e q u e n t   n e c k - i n   w o r k i n g   or  f l a n g e   f o r m i n g  

w o r k i n g ,   t h e   f l e x i b i l i t y   and  a d h e s i v e   p r o p e r t y   a r e   a l s o  

r e q u i r e d .   In  a d d i t i o n ,   in  t h e   s t e a m   s t e r i l i z i n g   p r o c e s s   at   a  

25  t e m p e r a t u r e   more  t h a n   100  C  a f t e r   f i l l i n g   t h e   c o n t e n t   in  t h e  
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t h u s   t r e a t e d   m e t a l l i c   c a n ,   i t   i s   a l s o   r e q u i r e d   f o r   t h e   t o n e r  

to  have   a  w a t e r - p r o o f   and  h e a t - r e s i s t i n g   p r o p e r t i e s .   A 

p r i n t e d   m a t e r i a l   s a t i s f i e d   w i t h   t he   a b o v e   r e q u i r e m e n t s   w a s  

no t   o b t a i n e d   by  c a r r y i n g   out   t he   h e a t   f i x i n g   o p e r a t i o n   o n l y  

5  to  t h e   t o n e r   by  t he   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d .  

T h i s   i n v e n t i o n   i s   c o n c e i v e d   to  s o l v e   t h i s   p r o b l e m   and  a i m s  

to  p r o v i d e   a  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c  

c o n t a i n e r   of  t h i n   m e t a l   p l a t e   c a p a b l e   of  o b t a i n i n g   a  s t r o n g  

p r i n t e d   m a t e r i a l   h a v i n g   an  i m p r o v e d   f l e x i b i l i t y   and  a d h e s i v e  

10  p r o p e r t y   w i t h   no  c r u s h e d   p i c t u r e   image   due  to  t h e   p r i n t i n g  

p r e s s u r e   . 

DISCLOSURE  OF  THE  INVENTION 

A c c o r d i n g   to  t h i s   i n v e n t i o n ,   t h e r e   is   p r o v i d e d   a  

m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  t h i n   p l a t e   w i t h   n  {  n :  

15  n a t u r a l   number   )  c o l o r s   c h a r a c t e r i z e d   by  t h e   c o m b i n a t i o n   o f  

t he   s t e p   of  f o r m i n g   and  p r e l i m i n a r i l y   f i x i n g   p i c t u r e   i m a g e s  

w i t h   ( n - 1 )   c o l o r s   in  a c c o r d a n c e   w i t h   an  e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   m e t h o d ,   t he   s t e p   of  f o r m i n g   t h e   p i c t u r e   i m a g e s   w i t h  

t he   l a s t   one  c o l o r   in  a c c o r d a n c e   w i t h   t h e  

20  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   and  t h e   s t e p   of  r e a l l y  

f i x i n g   t h e   p i c t u r e   i m a g e s   w i t h   a  t e m p e r a t u r e   s u b s t a n t i a l l y  

h i g h e r   t h a n   t h a t   r e q u i r e d   f o r   t he   p r e l i m i n a r y   f i x i n g   s t e p .  

N a m e l y ,   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   in  a  c a s e   w h e r e   a  t o n e r  

is   f i x e d   in  c o r r e s p o n d e n c e   to  t h e   p i c t u r e   p a t t e r n ,   in  t h e  

25  p r i n t i n g   s t e p s   w i t h   t he   c o l o r s   o t h e r   t h a n   l a s t   one  c o l o r ,  
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t h e   t h i n   m e t a l   p l a t e   i s   h e a t e d   to  a  t e m p e r a t u r e   a t   w h i c h   t h e  

t o n e r   i s   s t i c k e d   (  p r e l i m i n a r i l y   f i x e d   )  to  t h e   t h i n   m e t a l  

p l a t e   and  in  t h e   p r i n t i n g   s t e p   w i t h   t he   l a s t   one  c o l o r ,   t h e  

t h i n   m e t a l   or  t h i n   m e t a l   p l a t e   and  t he   t o n e r   a r e   h e a t e d   to  a  

5  t e m p e r a t u r e   a t   w h i c h   t h e   t o n e r   i s   f u s e d   (  r e a l l y   f i x e d   )  t o  

t h e   t h i n   m e t a l   p l a t e .   In  t he   i n t e r m e d i a t e   p r i n t i n g   s t e p s ,  

s i n c e   t h e   m e t a l l i c   s h e e t   is   h e a t e d   at   a  l o w e r   t e m p e r a t u r e ,  

t h e   s h e e t   i s   e a s i l y   c o o l e d   to  a  t e m p e r a t u r e   r e q u i r e d   f o r   t h e  

s t i c k i n g   of  t h e   t o n e r   in  t h e   s u c c e e d i n g   p r i n t i n g   s t e p .  

10  m o r e o v e r ,   s i n c e   a  p o r t i o n   of  t h e   t o n e r   c o n t a c t i n g   t h e  

m e t a l l i c   s h e e t   i s   f u s e d   and  j o i n e d ,   t h e   t o n e r   i s   f i x e d   t o  

t h e   e x t e n t   so  as  no t   to  be  moved  a g a i n s t   t h e   a b r a s i o n   of  a  

m a g n e t i c   b r u s h   in  t h e   n e x t   s t e p .   A c c o r d i n g   to  t h e s e   s t e p s ,  

t h e   t o n e r s   of  v a r i o u s   k i n d s   of  c o l o r s   a r e   s t i c k e d   on  t h e  

15  m e t a l l i c   s h e e t   in  c o n f o r m i t y   w i t h   t h e   p i c t u r e   p a t t e r n   a n d  

t h e   t o n e r s   a r e   t h e n   f i r m l y   s t i c k e d   to  t he   m e t a l l i c   s h e e t   b y  

h e a t i n g   t h e   same  to  a  t e m p e r a t u r e   at   w h i c h   t he   t o n e r s   a r e  

f u s e d   to  t h e   m e t a l l i c   s h e e t ,   t h u s   o b t a i n i n g   a  p r i n t e d  

m a t e r i a l   . 

20  F u r t h e r m o r e ,   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  m e t a l l i c   c o n t a i n e r   or  t h i n   m e t a l   p l a t e   h a v i n g   a n  

o u t e r   s u r f a c e   on  w h i c h   a  p h o t o c o n d u c t i v e   l a y e r ,   a  t o n e r  

image   l a y e r ,   and  f i n i s h   v a n i s h e d   l a y e r   a r e   l a m i n a t e d   in  t h i s  

o r d e r   d i r e c t l y   or  t h r o u g h   an  e l e c t r o - c o n d u c t i v e   c o v e r i n g  

25  l a y e r .  
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S t i l l   f u r t h e r m o r e ,   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   t h e r e  

is   p r o v i d e d   a  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c  

c o n t a i n e r   or  a  t h i n   m e t a l   p l a t e   c h a r a c t e r i z e d   by  t h e   s t e p s  

of  l a m i n a t i n g   a  p h o t o c o n d u c t i v e   l a y e r   on  t he   s u r f a c e   of  t h e  

5  m e t a l l i c   c o n t a i n e r   of  t h i n   m e t a l   p l a t e   d i r e c t l y   or  t h r o u g h  

an  e l e c t r o - c o n d u c t i v e   c o v e r i n g   l a y e r ,   f o r m i n g   a  t o n e r  

p a r t i c l e   p i c t u r e   image   on  t he   p h o t o c o n d u c t i v e   l a y e r   by  t h e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d ,   f i x i n g   t he   t o n e r  

p a r t i c l e   p i c t u r e   image   and  c o a t i n g   a  f i n i s h i n g   v a n i s h   on  t h e  

10  t h u s   f i x e d   p i c t u r e   i m a g e .  

S t i l l   f u r t h e r m o r e ,   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   t h e r e  

is   p r o v i d e d   a  p r i n t i n g   m e t h o d   w h e r e i n   an  e l e c t r i c a l l y  

i n s u l a t i v e   m a t e r i a l   l a y e r   is   l a m i n a t e d   on  t h e   s u r f a c e   of  t h e  

m e t a l l i c   c o n t a i n e r ,   a  t o n e r   p i c t u r e   image   f o r m e d   by  t h e  

15  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   on  a  p h o t o c o n d u c t i v e  

l a y e r   is   t r a n s f e r r e d   on  t he   e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l  

l a y e r   by  t he   s t a t i c   e l e c t r i c   f o r c e   w i t h o u t   c o n t a c t i n g   t h e  

l a y e r   and  t h e   f i n i s h i n g   v a n i s h   i s   c o a t e d   on  t h e   t o n e r  

p i c t u r e   image   a f t e r   or  b e f o r e   t h e   t o n e r   p i c t u r e   i s   h e a t e d  

20  and  f i x e d   on  t h e   s u r f a c e   of  t h e   e l e c t r i c a l l y   i n s u l a t i v e  

m a t e r i a l   l a y e r .   The  m e t a l l i c   c o n t a i n e r   is   g e n e r a l l y   m a d e  

w i t h   a  t h i n   m e t a l   p l a t e ,   bu t   i s   b e n t   c y l i n d r i c a l l y   w i t h   a  

c u r v e d   o u t e r   s u r f a c e ,   and  h e n c e   i s   p r o v i d e d   w i t h   h i g h  

r i g i d i t y   in  t h e   b e n t   d i r e c t i o n   and  t h e   d i r e c t i o n   n o r m a l  

25  t h e r e t o .   A c c o r d i n g l y ,   t h e   m e t a l l i c   c o n t a i n e r   can   m a i n t a i n  
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t h e   n o n - c o n t a c t   i v e   c o n d i t i o n   w i t h   a  d i s t a n c e   c l o s e r   to  t h e  

p h o t o c o n d u c t i v e   l a y e r   by  u r g i n g   t h e   same  t o w a r d s   t h e  

p h o t o c o n d u c t i v e   l a y e r   t h r o u g h   a  s p a c e r   at   b o t h   end  p o r t i o n s  

w h i c h   a r e   f o r m e d   as  n o n - p r i n t e d   p o r t i o n .   Unde r   t h e s e   s t a t e s ,  

5  w h i l e   r o t a t i n g   t h e   m e t a l l i c   c o n t a i n e r   and  t h e  

p h o t o c o n d u c t i v e   l a y e r ,   by  a d d i n g   t h e   s t a t i c   v o l t a g e   b e t w e e n  

t h e   m e t a l l i c   c o n t a i n e r   and  t he   p h o t o c o n d u c t i v e   l a y e r ,   t h e  

t o n e r   can   be  t r a n s f e r r e d   f rom  t h e   p h o t o c o n d u c t i v e   l a y e r   t o  

t h e   m e t a l l i c   c o n t a i n e r .  

10  A c c o r d i n g   to  t h e   m e t a l l i c   s h e e t   p r i n t i n g   a p p a r a t u s   o f  

t h i s   i n v e n t i o n ,   t h e   p r e s s   m a n u f a c t u r i n g   p r o c e s s   can   b e  

e l i m i n a t e d   b e c a u s e   t h e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d  

i s   u t i l i z e d   and  c o l o r   a d j u s t m e n t   can  be  e a s i l y   p e r f o r m e d .  

P i c t u r e   image   i n f o r m a t i o n   of  t he   o r i g i n a l   s t o r e d   in  t h e  

1  5  c o m p u t e r   can   be  i n s t a n t a n e o u s l y   p r i n t e d   and  t h e   c o l o r  

r e g i s t r a t i o n   of  t h e   m u l t i p l e   c o l o r   p r i n t i n g   can  be  a l s o  

e x t r e m e l y   e a s i l y   p e r f o r m e d ,   t h u s   a c c o m p l i s h i n g   t h e   p r i n t i n g  

of  s m a l l   a m o u n t   of  v a r i o u s   k i n d s   of  p r o d u c t s   w i t h   a n  

e x t r e m e l y   s h o r t   p e r i o d .   In  a d d i t i o n ,   at   t h e   i n t e r m e d i a t e  

20  p r e l i m i n a r y   f i x i n g   of  t h e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t ,  

s i n c e   t he   t e m p e r a t u r e   i n c r e a s i n g   of  t h e   m e t a l l i c   s h e e t   i s  

low,   t h e   e n e r g y   r e q u i r e d   f o r   t he   h e a t i n g   i s   made  r e d u c e d ,  

and  a t   t h e   s u c c e e d i n g   p i c t u r e   image   f o r m a t i o n   of  t h e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t ,   s i n c e   t h e   c o o l i n g   p r o c e s s  

25  i s   a c h i e v e d   e a s i l y   f o r   a  s h o r t   t i m e   p e r i o d ,   t h u s   e n a b l i n g  
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t he   h i g h   s p e e d   o p e r a t i o n .   M o r e o v e r ,   s i n c e   t h e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   is   u t i l i z e d ,   t he   p i c t u r e  

image   f o r m a t i o n   to  t he   m e t a l   p l a t e   to  be  p r i n t e d   can   b e  

c a r r i e d   ou t   w i t h o u t   s u b s t a t i a l l y   a p p l y i n g   a  p r e s s u r e   to  t h e  

5  m e t a l   p l a t e ,   so  t h a t   i t   is   p o s s i b l e   to  form  t h e   p i c t u r e  

image   on  t h e   f l a t   m e t a l   p l a t e   h a v i n g   an  e x t r e m e l y   t h i n  

t h i c k n e s s   or  on  a  c u r v e d   s u r f a c e   of  t he   m e t a l   p l a t e   to  b e  

p r i n t e d .   B e c a u s e   of  n o - p r e s s u r e   a p p l y i n g   p r i n t i n g ,   t h e   i n k  

n e v e r   be  c r u s h e d   and  t he   s t a i n   or  s p o t   of  t h e   p r i n t i n g   d u e  

10  to  t he   wear   of  t he   p r e s s   is   a l s o   n e v e r   c a u s e d ,   t h u s   a l w a y s  

o b t a i n i n g   t he   even   p i c t u r e   i m a g e s .   The  c o a t i n g   of  t h e  

f i n i s h i n g   v a n i s h   i s   made  on  t he   t o n e r ,   t h e   p r i n t e d   s u r f a c e  

can  be  made  s t r o n g   and  t he   t o n e r   is   t h u s   p r o t e c t e d   by  t h e  

c o a t e d   f i n i s h i n g   v a n i s h ,   so  t h a t   t h e   p r i n t e d   p i c t u r e   i m a g e  

15  h a v i n g   a  good  f l e x i b i l i t y   and  a d h e s i v e   p r o p e r t y   can   b e  

o b t a i n e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t h e   f i r s t  

e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

20  F i g .   2  i s   a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t h e  

s e c o n d   e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

F i g .   3  i s   a  f r o n t   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  a  

t r a n s f e r r i n g   d e v i c e   20  of  t he   s e c o n d   e m b o d i m e n t ;  

F i g .   4  i s   a  s i d e   v i ew   of  an  e x p o s i n g   d e v i c e   u t i l i z e d  

25  f o r   t he   r e s p e c t i v e   e m b o d i m e n t s ;  
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F i g .   5  i s   a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t he   t h i r d  

e m b o d i m e n t   of  t h i s   i n v e n t i o n ;   a n d  

F i g .   6  i s   a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t h e  

f o u r t h   e m b o d i m e n t   of  t h i s   i n v e n t i o n .  

5  BEST  MODES  FOR  EMBODYING  THE  INVENTION 

T h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d   more  in  d e t a i l  

h e r e u n d e r   w i t h   r e f e r e n c e   to  t he   e m b o d i m e n t s   shown  in  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h   l i k e   r e f e r e n c e   n u m e r a l s   a r e  

a d d e d   to  d e v i c e s   or  members   u s e d   commonly   f o r   t h e   r e s p e c t i v e  

10  e m b o d i m e n t s .  

[  F i r s t   E m b o d i m e n t   ] 

The  f i r s t   e m b o d i m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n   w i l l  

be  f i r s t   d e s c r i b e d   h e r e u n d e r   w i t h   r e f e r e n c e   to  F i g .   1 .  

R e f e r r i n g   to  F i g .   1,  a  r e f e r e n c e   n u m e r a l   1  d e n o t e s   m e t a l l i c  

15  s h e e t s   e a c h   on  w h i c h   a  w h i t e   c o a t i n g   h a v i n g   a  t h i c k n e s s   o f  

a b o u t   10  to  20u  i s   l a m i n a t e d ,   and  t h e   m e t a l l i c   s h e e t s   1 

s t a c k e d   on  a  s h e e t   f e e d e r   2  a r e   t a k e n   ou t   one  by  one  by  a  

c o n v e n t i o n a l l y   known  s h e e t   s u p p l y i n g   d e v i c e .   The  m e t a l l i c  

s h e e t s   a r e   t h e n   c o n v e y e d   to  i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c  

20  p r i n t i n g   u n i t s   3  and  4  t h r o u g h   f e e d   r o l l e r s   and  g u i d e  

m e m b e r s   and  f i n a l l y   to  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t  

5  and  t h e n   s t a c k e d   on  a  p i l e r   17.  The  e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   3  i n c l u d e s   an  e l e c t r i c a l l y   c o n d u c t i v e   m e m b e r  

18  in  form  of  a  drum  a r o u n d   w h i c h   i s   a r r a n g e d   a  

25  p h o t o c o n d u c t i v e   m a t e r i a l   19  f o r m e d   w i t h   l a m i n a t i o n   of  l a y e r s  
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of  a  r e s i n   in  w h i c h   d e p o s i t e d   a m o r p h o u s   s i l i c o n ,   d e p o s i t e d  

a m o r p h o u s   s e l e n i u m   or  z i n c   o x i d e   and  an  o r g a n i c  

p h o t o c o n d u c t i v e   m a t e r i a l   (  p o l y v i n y l   c a r b a z o l e ,  

p h t h a l o c y a n i n e   or  t he   l i k e   )  ,  t h e   e l e c t r i c a l l y   c o n d u c t i v e  

5  drum  18  b e i n g   a r r a n g e d   to  be  r o t a t a b l e   in  c l o s e   c o n t a c t   t o  

t h e   m e t a l l i c   s h e e t   1.  For  t he   p h o t o c o n d u c t i v e   m a t e r i a l   19 

t h e r e   a r e   p r o v i d e d   a  c h a r g i n g   d e v i c e   6  f o r   c h a r g i n g   t h e  

s u r f a c e   of  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  w i t h   c o r o n a  

c h a r g e ,   an  e x p o s u r e   d e v i c e   7  f o r   s c a n n i n g   l a s e r   beam  on  t h e  

10  l a m i n a t e   l a y e r   of  t h e   drum  18,  a  d e v e l o p i n g   d e v i c e   8  f o r  

s t i c k i n g   t o n e r s   to  a  l a t e n t   image   o b t a i n e d   by  t h e   e x p o s u r e  

d e v i c e   7  and  f o r m i n g   a  p i c t u r e   image   on  t h e   p h o t o c o n d u c t i v e  

m a t e r i a l   19,  a  t r a n s f e r r i n g   d e v i c e   20  f o r   t r a n s f e r r i n g   t h e  

t o n e r s   on  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  to  t h e   r e s i n   l a y e r  

15  on  t h e   m e t a l l i c   s h e e t   1  by  u t i l i z i n g   t h e   e l e c t r i c   f i e l d ,   a n d  

a  c l e a n i n g   d e v i c e   21  f o r   r e m o v i n g   t he   t o n e r   on  t h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19  by  t he   b r u s h i n g   o p e r a t i o n .   T h e  

e x p o s u r e   d e v i c e   7  c o m p r i s e s   a  l a s e r   beam  o s c i l l a t o r   11,  a  

l i g h t   m o d u l a t o r   12,  a  m i r r o r   13,  a  r o t a r y   p o l y g o n   m i r r o r   1 4 ,  

20  an  f6  l e n s   u n i t   15.  The  l a s e r   beam  e m i t t e d   f rom  t h e   l a s e r  

beam  o s c i l l a t o r   11  is   m o d u l a t e d   by  t he   l i g h t   m o d u l a t o r   12  i n  

r e s p o n s e   to  a  s i g n a l   f rom  an  image   memory ,   and  t h e   m o d u l a t e d  

l a s e r   beam  is   c o n c e n t r a t e d   on  t h e   p h o t o c o n d u c t i v e   m a t e r i a l  

19  by  t he   m i r r o r   13,  t he   r o t a r y   m u l t i p l e   s u r f a c e   m i r r o r   14 

25  and  t he   f0  l e n s   u n i t   15  and  s c a n n e d   in  a  d i r e c t i o n   n o r m a l   t o  
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t h e   a d v a n c i n g   d i r e c t i o n   of  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   1 9 .  

The  d e v e l o p i n g   d e v i c e   o p e r a t e s   s u c h   t h a t   t h e   b r u s h e d   f r o n t  

p o r t i o n s   f o r m e d   by  t h e   m a g n e t i c   t o n e r s   on  t h e   r o t a r y   s l e e v e  

r o t a t i n g   a b o u t   a  p e r m a n e n t   m a g n e t   b r u s h   t h e   s u r f a c e   of  t h e  

5  p h o t o c o n d u c t i v e   m a t e r i a l   19  and  t h e   t o n e r s   c h a r g e d   w i t h  

p o l a r i t y   r e v e r s e   to  t h e   s u r f a c e   of  t h e   p h o t o c o n d u c t i v e  

m a t e r i a l   i s   s t i c k e d   to  t h a t   s u r f a c e   by  t h e   f r i c t i o n a l  

c h a r g i n g .   A  p r e l i m i n a r y   f i x i n g   d e v i c e   9  f o r   h e a t i n g   t h e  

m e t a l l i c   s h e e t   by  means   of  h i g h   f r e q u e n c y   i n d u c t i o n   h e a t i n g  

10  i s   a r r a n g e d   b e h i n d   t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19.  The  h i g h  

f r e q u e n c y   i n d u c t i o n   h e a t i n g   can  h e a t   t h e   m e t a l l i c   s h e e t   t o  

be  h e a t e d   w i t h o u t   a p p l y i n g   any  p r e s s u r e   to  t h e   s h e e t ,   can  b e  

e a s i l y   t e m p e r a t u r e - c o n t r o l l e d ,   and  can  c a r r y   ou t   t h e   e v e n  

h e a t i n g   f o r   a  s h o r t   t i m e   p e r i o d ,   w h e r e b y   t h e   t o n e r   p a r t i c l e s  

15  can   be  f u s e d   to   t h e   m e t a l l i c   s h e e t   w i t h o u t   d i s t u r b i n g   t h e  

p o s i t i o n   of  t h e   t o n e r   p a r t i c l e s   s t i c k e d   to  t h e   m e t a l l i c  

s h e e t   w i t h   r e l a t i v e l y   weak  s t a t i c   f o r c e .   A  c o o l i n g   d e v i c e   10 

f o r   c o o l i n g   t h e   m e t a l l i c   s h e e t   1  i s   a r r a n g e d   b e h i n d   t h e  

p r e l i m i n a r y   f i x i n g   d e v i c e   9,  and  in  t h e   c o o l i n g   d e v i c e   10,  a  

20  s u r f a c e   of  t h e   m e t a l l i c   s h e e t   1  on  w h i c h   any  p i c t u r e   i m a g e  

i s   no t   f o r m e d   i s   c o n t a c t e d   to  a  w a t e r - c o o l e d   m e t a l l i c   r o l l  

i s   c o o l e d   to  a  c o n s t a n t   t e m p e r a t u r e .   The  c o o l e d   m e t a l l i c  

s h e e t   i s   t h e n   t r a n s f e r r e d   to  t h e   n e x t   i n t e r m e d i a t e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t .   A c c o r d i n g   to  t h i s  

25  e m b o d i m e n t ,   in  v i e w   of  t he   t r a n s p a r e n c y   of  t h e   t o n e r s ,   c y a n  
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t o n e r s .   M a g e n t a   t o n e r s ,   and  y e l l o w   t o n e r s   a r e   r e s p e c t i v e l y  

u t i l i z e d   f o r   t he   f i r s t   and  s e c o n d   i n t e r m e d i a t e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t .   Wi th   t he   s e c o n d  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   4 ,  

5  s u b s t a n t i a l l y   t h e   same  c o n s t r u c t i o n   as  t h a t   of  t h e  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   3  i s   u t i l i z e d  

e x c e p t   t h a t   t he   M a g e n t a   t o n e r   is   u t i l i z e d .   The  f i n a l  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5  has   s u b s t a n t i a l l y   t h e  

s i m i l a r   c o n s t r u c t i o n   to  t h a t   of  t h e   i n t e r m e d i a t e  

10  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   3  or  4  e x c e p t   t h a t   t h e  

y e l l o w   t o n e r   i s   u t i l i z e d   and  a  f i x i n g   d e v i c e   9a  p r o v i d e d  

w i t h   an  oven   due  to  t he   i n d u c t i o n   h e a t i n g   m e t h o d   i s  

s u b s t i t u t e d   f o r   t he   p r e l i m i n a r y   f i x i n g   d e v i c e .   The  f i r s t  

e m b o d i m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n   and  h a v i n g   t h e  

15  c o n s t r u c t i o n   d e s c r i b e d   a b o v e   w i l l   be  o p e r a t e d   as  f o l l o w s .  

The  p h o t o c o n d u c t i v e   m a t e r i a l   19  in  t h e   i n t e r m e d i a t e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   3  i s   f i r s t   u n i f o r m l y  

c h a r g e d   by  t h e   e l e c t r i c   c h a r g i n g   d e v i c e   6,  and  t h e   c h a r g e d  

p h o t o c o n d u c t i v e   m a t e r i a l   19  i s   t h e n   e x p o s e d   by  t h e   e x p o s u r e  

20  d e v i c e   7  w i t h   r e s p e c t   to  t h e   p i c t u r e   image   s t o r e d   in  t h e  

memory  to  t h e r e b y   form  a  c h a r g e d   l a t e n t   i m a g e .   To  t h e   t h u s  

f o r m e d   c h a r g e d   l a t e n t   i m a g e ,   t h e   c y a n   t o n e r   c h a r g e d   by  t h e  

f r i c t i o n   c h a r g i n g   m e t h o d   is   s t a c k e d .   The  t o n e r   i s  

t r a n s f e r r e d   to  t h e   l a m i n a t e d   l a y e r   on  t h e   m e t a l l i c   s h e e t   1 

25  p a s s i n g   a  p o r t i o n   a p a r t   f rom  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19 
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by  a b o u t   0 .1   mm  by  means   of  t h e   e l e c t r i c   f i e l d   a p p l i e d   b y  

t h e   t r a n s f e r r i n g   d e v i c e   20.  The  t o n e r   r e m a i n i n g   on  t h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19  i s   r e m o v e d   by  t h e   c l e a n i n g  

d e v i c e   21,  and  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  i s   a g a i n  

5  e l e c t r i c a l l y   c h a r g e d   u n i f o r m l y   by  t h e   c h a r g i n g   d e v i c e   6.  T h e  

t o n e r   s t i c k e d   to  t h e   m e t a l l i c   s h e e t   1  i s   v i s c o u s l y   s t i c k e d  

t h e r e o n   by  h e a t i n g   t h e   m e t a l l i c   s h e e t   1  to  a b o u t   60°  C  b y  

means   of  t h e   p r e l i m i n a r y   f i x i n g   d e v i c e   9.  In  t h e   s i m i l a r  

m a n n e r ,   in  t h e   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g  

10  u n i t   4,  t h e   M a g e n t a   t o n e r   i s   v i s c o u s l y   s t i c k e d   to  t h e  

m e t a l l i c   s h e e t   1  in  c o n f o r m i t y   w i t h   t h e   p i c t u r e   i m a g e .   I n  

t h e   f i n a l   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5,  t h e   y e l l o w  

t o n e r   i s   s t i c k e d   to  t h e   m e t a l l i c   s h e e t   1  in  c o n f o r m i t y   w i t h  

t h e   p i c t u r e   i m a g e .   The  m e t a l l i c   s h e e t   1  w i t h   t he   p i c t u r e  

15  image   f o r m e d   by  t h r e e   c o l o r   t o n e r s   is   t h e n   h e a t e d   t o g e t h e r  

w i t h   t he   t o n e r s   to  a b o u t   150°  C  by  t h e   f i x i n g   d e v i c e   9a  t o  

f u s e   t h e   t o n e r s   on  t h e   m e t a l l i c   s h e e t   and  p i l e d   t h e r e a f t e r  

on  t h e   p i l e r   17.  I t   i s   p r e f e r r e d   t h a t   t he   t e m p e r a t u r e   f o r  

t h e   p r e l i m i n a r y   f i x i n g   o p e r a t i o n   i s   w i t h i n   t h e   r a n g e   of  50  

20  to  150°  C  f o r   s h o r t e n i n g   t h e   h e a t i n g - c o o l i n g   t i m e   of  t h e   t h i n  

m e t a l   and  f o r   s t i c k i n g   t h e   t o n e r   on  t h e   m e t a l l i c   s h e e t ,  

w h e r e a s   i t   i s   a l s o   p r e f e r r e d   t h a t   t h e   t e m p e r a t u r e   f o r   t h e  

r e a l   f i x i n g   o p e r a t i o n   i s   g e n e r a l l y   r a n g e d   b e t w e e n   100  to  2 5 0  

°C  f o r   f u s i n g   t h e   t o n e r   on  t he   t h i n   m e t a l .  

25  The  d e v e l o p i n g   d e v i c e   8  is   a  d e v i c e   a d a p t i n g   a  d r y -  
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t y p e   d e v e l o p i n g   m e t h o d   a c c o r d i n g   to  t he   d e s c r i b e d  

e m b o d i m e n t ,   bu t   a  l i q u i d   d e v e l o p i n g   d e v i c e ,   in  w h i c h   t h e  

t o n e r   p a r t i c l e s   a b s o r b i n g   i o n s   and  e l e c t r i c a l l y   c h a r g e d   a r e  

d i s p e r s e d   and  s u s p e n d e d   in  an  i n s u l a t i v e   l i q u i d   s u c h   a s  

5  p e t r o l e u m   s o l v e n t   or  o l e f i n   s o l v e n t   s u c h   as  i s o p a r a f f i n ,  

c a r b o n   t e t r a c h l o r i d e   ,  f l o r i d e   c h l o r i d e   e t h y l e n e   a n d  

s i l o x i a n ,   and  t he   t o n e r   p a r t i c l e s   a r e   s t i c k e d   to  t h e  

p h o t o c o n d u c t i v e   l a y e r   by  t he   Coulomb  f o r c e .   Wi th   t h e  

d e s c r i b e d   f i r s t   e m b o d i m e n t ,   a l t h o u g h   t h e   cyan   t o n e r ,   M a g e n t a  

10  t o n e r   and  t h e   y e l l o w   t o n e r   a r e   u t i l i z e d   r e s p e c t i v e l y   in  t h e  

f i r s t   i n t e r m e d i a t e   e l e l c t r o - p r i n t i n g   u n i t ,   t h e   s e c o n d  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   and  t h e   f i n a l  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t ,   t h i s   i n v e n t i o n   i s   n o t  

l i m i t e d   to  t h i s   e m b o d i m e n t   and  v a r i o u s   m o d i f i c a t i o n   may  b e  

15  made.   For  e x a m p l e ,   t he   y e l l o w   t o n e r   i s   u t i l i z e d   in  t h e   f i r s t  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t ,   and  t h e   c y a n   t o n e r   a n d  

t h e   M a g e n t a   t o n e r   may  be  u t i l i z e d   in  t h e   s e c o n d   i n t e r m e d i a t e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   and  t h e   f i n a l  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t ,   r e s p e c t i v e l y .   I n  

20  a d d i t i o n ,   as  o c c a s i o n   d e m a n d s ,   t h e   number   of  t h e  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   may  b e  

i n c r e a s e d   f o r   f o r m i n g   t h e   p i c t u r e   image   w i t h   t h e   b l a c k  

t o n e r s .   T h e s e   t o n e r s   a r e   p r e p a r e d   by  d i s p e r s i n g ,   i n t o   a  

b i n d e r ,   p i g m e n t s   s u c h   as  d i s - a z o   y e l l o w ,   c a r m i n e   6B,  c o p p e r  

25  p h t h a l o c y a n i n e   and  c a r b o n   b l a c k .   As  t he   b i n d e r   i t   i s   d e s i r e d  
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f o r   t h e   p r e s e n t   i n v e n t i o n   to  u se   a  m i x t u r e   of  a  wax  o r  

t h e r m o p l a s t i c   r e s i n   h a v i n g   a  v i s c o s i t y   at   a  low  t e m p e r a t u r e  

h e a t i n g   and  a  t h e r m o s e t t i n g   r e s i n   h a v i n g   a  t h e r m o s e t t i n g  

a b i l i t y   a t   a  h i g h   t e m p e r a t u r e   h e a t i n g .   As  t he   t h e r m o p l a s t i c  

5  r e s i n ,   a c r y l i c   r e s i n   or  p o l y e s t e r   r e s i n   may  be  u s e d ,   and  a s  

t h e   t h e r m o s e t t i n g   r e s i n ,   an  e p o x y   r e s i n   or  p o l y u r e t h a n e  

r e s i n   may  be  u s e d .   The  s u r f a c e   of  t h e   p r i n t e d   m a t e r i a l   b y  

t h e   e l e c t r o p h o t o g r a p h i c - p r i n t i n g   m e t h o d   may  be  p r e f e r a b l y  

c o a t e d   by  f i n i s h i n g   v a n i s h   t h o u g h   no t   d i s c l o s e d   h e r e i n .   F o r  

10  e x a m p l e ,   a  s t r o n g   p r i n t e d   m a t e r i a l   can  be  o b t a i n e d   b y  

c o a t i n g   w i t h   t h e   f i n i s h i n g   v a n i s h   and  t h e r e a f t e r   r e a l l y  

f i x i n g   t h e   same  a f t e r   t h e   t r a n s f e r   of  t h e   y e l l o w   t o n e r   b y  

means   of  t h e   f i n a l   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   as  i t  

i s   or  f u r t h e r   a f t e r   t he   p r e l i m i n a r y   f i x i n g   p r o c e s s .  

15  [  S e c o n d   E m b o d i m e n t   ] 

A n o t h e r   e m b o d i m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n  

r e p r e s e n t e d   by  F i g .   2  w i l l   be  d e s c r i b e d   h e r e u n d e r .   F i g .   2  i s  

a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t he   s e c o n d   e m b o d i m e n t   o f  

t h i s   i n v e n t i o n ,   and  r e f e r r i n g   to  F i g .   2,  r e f e r e n c e   n u m e r a l  

20  la   d e n o t e s   a  m e t a l l i c   c o n t a i n e r   h a v i n g   a  s u r f a c e   on  w h i c h   a  

w h i t e   c o a t i n g   i s   l a m i n a t e d   w i t h   t he   t h i c k n e s s   of  a b o u t   10  t o  

20u  .  The  m e t a l l i c   c o n t a i n e r s   m o u n t e d   to  m a n d r e l s   2a  h a v i n g  

an  e l e c t r o c o n d u c t i v i t y   a r e   f ed   one  by  one  to  t h e  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t s   3  and  4  a n d  

25  t h e   f i n a l   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5  t h r o u g h   f e e d  
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d e v i c e s   and  g u i d e   member s   w h i c h   a r e   no t   i l l u s t r a t e d .   T h e  

m a n d r e l s   2a  a r e   once   s t o p p e d ,   as  d e s c r i b e d   h e r e i n a f t e r ,   a t  

t h e   l o c a t i o n   of  t h e   t r a n s f e r r i n g   d e v i c e   20  and  r o t a t e d  

t h e r e .   The  m e t a l l i c   c o n t a i n e r s   la   a r e   t h e r e a f t e r   c o n v e y e d   t o  

5  a  f i n i s h i n g   v a n i s h   c o a t i n g   d e v i c e   21.  The  e l c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   3  i n c l u d e s   an  e l e c t r i c a l l y   c o n d u c t i v e   m e m b e r  

18  in  form  of  a  drum  a r o u n d   w h i c h   i s   a r r a n g e d   a  

p h o t o c o n d u c t i v e   m a t e r i a l   f o r m e d   w i t h   a  l a m i n a t i o n   of  l a y e r s  

in  w h i c h   d e p o s i t e d   a m o r p h o u s   s i l i c o n ,   d e p o s i t e d   a m o r p h o u s  

1  0  s e l e n i u m   or  z i n c   o x i d e   and  an  o r g a n i c   p h o t o c o n d u c t i v e  

m a t e r i a l   (  p o l y v i n y l   c a r b o   z o l e ,   p h t h a l o c y a n i n e   or  t h e   l i k e  

)  ,  t he   e l e c t r o - c o n d u c t i v e   drum  18  b e i n g   a r r a n g e d   to  b e  

r o t a t a b l e   in  c l o s e   c o n t a c t   to  t he   m e t a l l i c   c o n t a i n e r .   T h e r e  

a r e   p r o v i d e d   f o r   t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  a n  

15  e l e c t r i c a l l y   c h a r g i n g   d e v i c e   6,  an  e x p o s u r e   d e v i c e   7,  a  

d e v e l o p i n g   d e v i c e   8,  a  t r a n s f e r r i n g   d e v i c e   f o r   t r a n s f e r r i n g  

t h e   t o n e r s   on  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  to  t h e   r e s i n  

l a y e r   of  t he   m e t a l l i c   c o n t a i n e r   la   by  t h e   a c t i o n   of  t h e  

e l e c t r i c   f i e l d ,   and  a  c l e a n i n g   d e v i c e   f o r   r e m o v i n g   t h e  

20  t o n e r s   r e m a i n i n g   on  t he   p h o t o c o n d u c t i v e   m a t e r i a l   19  by  t h e  

b r u s h i n g   o p e r a t i o n .   The  e x p o s u r e   d e v i c e   7  has   s u b s t a n t i a l l y  

t he   same  c o n s t r u c t i o n   as  t h a t   d e s c r i b e d   w i t h   r e s p e c t   to  t h e  

f i r s t   e m b o d i m e n t .   In  t he   s e c o n d   e m b o d i m e n t ,   in  t h e   f o r m a t i o n  

of  a  m u l t i p l e   c o l o r   p i c t u r e   i m a g e ,   s i n c e   t h e  

25  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   is   u t i l i z e d ,   t h e  
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p o s i t i o n a l   r e g i s t e r i n g   of  t h e   p i c t u r e   i m a g e s   of  t h e  

r e s p e c t i v e   c o l o r s   i s   c a r r i e d   ou t   by  d e t e c t i n g   t he   r e g i s t e r  

p o i n t s   on  t h e   m e t a l l i c   can   by  a  d e t e c t o r   24,  s y n c h r o n i z i n g  

t h e   image   o u t p u t s   f rom  t h e   c o m p u t e r   in  r e s p o n s e   to  s i g n a l s  

5  f rom  t h e   d e t e c t o r   and  f o r m i n g   t he   l a t e n t   image   on  t h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19.  In  t h e   d e v e l o p i n g   d e v i c e   8,  a  

b r u s h e d   p o r t i o n   f o r m e d   by  t h e   m a g n e t i c   t o n e r   on  a  s l e e v e  

r o t a t i n g   a r o u n d   a  p e r m a n e n t   m a g n e t   r u b s   t h e   s u r f a c e   of  t h e  

p h o t o c o n d u c t i v e   l a y e r   to  t h e r e b y   s t i c k   t h e   t o n e r   c h a r g e d  

10  w i t h   a  p o l a r i t y   r e v e r s e   to  t h a t   of  t he   p h o t o c o n d u c t i v e   l a y e r  

to  t h a t   l a y e r   due  to  t h e   f r i c t i o n   c h a r g i n g   .  C o n c e r n i n g   t h e  

t r a n s f e r r i n g   d e v i c e   20,  t he   f r o n t   v i e w ,   p a r t i a l l y   r e m o v e d ,  

t h e r e o f   i s   shown  in  F i g .   3.  T h i n   i n s u l a t i n g   s p a c e r s   22  a r e  

d i s p o s e d   on  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  f o r   f o r m i n g   a  

15  m i n u t e   gap  b e t w e e n   t h e   m e t a l l i c   c o n t a i n e r   la   and  t h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19  at   two  l o c a t i o n s   o u t s i d e   of  t h e  

p i c t u r e   l i m i t   of  t h e   image   to  be  p r i n t e d   on  t he   m e t a l l i c  

c o n t a i n e r   l a .   The  a x i s   of  t h e   m a n d r e l   2a  i s   u r g e d   by  a n  

u r g i n g   f o r c e   t h r o u g h   t h e s e   s p a c e r s   t o w a r d s   t h e  

20  p h o t o c o n d u c t i v e   m a t e r i a l   19,  and  t h e   d i s t a n c e   b e t w e e n   t h e  

m e t a l l i c   c o n t a i n e r   la   and  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  i s  

m a i n t a i n e d   to  be  0 . 0 5   to  0 .1   mm.  In  o r d e r   to  a p p l y   t h e  

e l e c t r i c   f i e l d   b e t w e e n   t h e   m e t a l l i c   c o n t a i n e r   la   and  t h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19,  e l e c t r o d e s   23  r e s p e c t i v e l y  

25  c o n t a c t   to  t h e   a x i s   of  t h e   e l c t r o c o n d u c t i v e   m a n d r e l   2a  a n d  
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t h e   e l e c t r o c o n d u c t i v e   drum  18.  S i n c e   t h e   m e t a l l i c   c o n t a i n e r  

la  and  t he   p h o t o c o n d u c t i v e   m a t e r i a l   19  i s   m a i n t a i n e d   w i t h  

t h e   gap  by  means   of  t h e   s p a c e r s   2  2  and  a r e   r o t a t e d   by  t h e  

e l e c t r o d e s   23  u n d e r   t he   a p p l i c a t i o n   of  t he   e l e c t r i c   f i e l d ,  

5  t h e   p i c t u r e   i m a g e s   of  t he   t o n e r s   can  be  t r a n s f e r r e d   on  t h e  

r e s i n   l a y e r   of  t he   m e t a l l i c   c o n t a i n e r   l a .   A  p r e l i m i n a r y  

f i x i n g   d e v i c e   9  f o r   h e a t i n g   the   m e t a l l i c   c o n t a i n e r   by  t h e  

i n d u c t i o n   h e a t i n g   is   a r r a n g e d   b e h i n d   t h e   p h o t o c o n d u c t i v e  

m a t e r i a l   19.  F u r t h e r   b e h i n d   t he   d e v i c e   9  is   a r r a n g e d   a  

10  c o o l i n g   d e v i c e   10.  The  i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   4  has   s u b s t a n t i a l l y   t he   same  c o n s t r u c t i o n   a s  

t h a t   of  t h e   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t  

3,  and  in  t h e   f i n a l   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5,  t h e  

p r e l i m i n a r y   f i x i n g   d e v i c e   is   s u b s t i t u t e d   w i t h   a  f i x i n g  

15  d e v i c e   c o n s t i t u t e d   by  an  oven   c a r r y i n g   ou t   t h e   i n d u c t i o n  

h e a t i n g .   The  p r e l i m i n a r y   f i x i n g   d e v i c e   o p e r a t e s   s u c h   t h a t   a n  

eddy   c u r r e n t   i s   i n d u c e d   to  t he   m e t a l l i c   c o n t a i n e r   by  p a s s i n g  

t he   same  in  t he   h i g h   f r e q u e n c y   m a g n e t i c   f i e l d   c r e a t e d   by  a  

h e a t i n g   c o i l   in  w h i c h   h i g h   f r e q u e n c y   c u r r e n t   f l o w s   t o  

20  t h e r e b y   h e a t   t h e   m e t a l l i c   c o n t a i n e r   by  t h e   J o u l e   h e a t   to  t h e  

p r e d e t e r m i n e d   t e m p e r a t u r e .   The  s e c o n d   e m b o d i m e n t   of  t h i s  

i n v e n t i o n   t h u s   c o n s t r u c t e d   w i l l   o p e r a t e   as  f o l l o w s .   T h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19  in  t he   i n t e r m e d i a t e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   3  i s   f i r s t   u n i f o r m l y  

25  c h a r g e d   by  t h e   e l e c t r i c   c h a r g i n g   d e v i c e   6,  and  t h e   c h a r g e d  
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p h o t o c o n d u c t i v e   m a t e r i a l   19  is   t h e n   e x p o s e d   by  t h e   e x p o s u r e  

d e v i c e   7  w i t h   r e s p e c t   to  t h e   p i c t u r e   image   s t o r e d   in  t h e  

memory  to  t h e r e b y   form  a  c h a r g e d   l a t e n t   i m a g e .   To  t he   t h u s  

f o r m e d   c h a r g e d   l a t e n t   i m a g e ,   t he   cyan   t o n e r   c h a r g e d   by  t h e  

5  f r i c t i o n   c h a r g i n g   m e t h o d   i s   s t i c k e d .   The  t o n e r s   a r e  

t r a n s f e r r e d   to   t h e   l a m i n a t e d   s u r f a c e   of  t h e   m e t a l l i c  

c o n t a i n e r   la   r o t a t i n g   w i t h   d i s t a n c e   of  0 . 0 5   to  0 .1   mm  f r o m  

t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  w i t h   t h e   i n s u l a t i v e   s p a c e r s  

22  i n t e r p o s e d   by  means   of  t h e   t r a n s f e r r i n g   d e v i c e   20  u n d e r  

10  t h e   a p p l i c a t i o n   of  t h e   e l e c t r i c   f i e l d   in  o r d e r   of  2 .5   to  3 . 5  

kv.  The  t o n e r   r e m a i n i n g   on  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19 

is   r e m o v e d   by  t h e   c l e a n i n g   d e v i c e   21,  and  t h e  

p h o t o c o n d u c t i v e   m a t e r i a l   19  is   a g a i n   u n i f o r m l y   c h a r g e d   b y  

t h e   c h a r g i n g   d e v i c e   f o r   t he   n e x t   p r i n t i n g   o p e r a t i o n .   T h e  

15  t o n e r s   s t i c k e d   to  t h e   m e t a l l i c   c o n t a i n e r   la   i s   v i s c o u s l y  

f i x e d   t h e r e t o   when  t h e   m e t a l l i c   c o n t a i n e r   la   i s   h e a t e d   t o  

a b o u t   60°  C  by  t h e   p r e l i m i n a r y   f i x i n g   d e v i c e   9.  A c c o r d i n g   t o  

s u b s t a n t i a l l y   t h e   s i m i l a r   m a n n e r ,   t he   M a g e n t a   t o n e r   and  t h e  

y e l l o w   t o n e r   a r e   v i s c o u s l y   f i x e d   to  t h e   m e t a l l i c   c o n t a i n e r  

20  la   in   c o r r e s p o n d i n g   to  t h e   p i c t u r e   i m a g e s   r e s p e c t i v e l y   i n  

t h e   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5.  T h e  

m e t a l l i c   c o n t a i n e r   la   w i t h   t he   p i c t u r e   i m a g e s   f o r m e d   b y  

t h r e e   c o l o r   t o n e r s   i s   t h e n   h e a t e d   t o g e t h e r   w i t h   t h e   t o n e r s  

to  a b o u t   150°  C  by  means   of  t he   f i x i n g   d e v i c e   9a,   and  a f t e r  

25  f u s i n g   t h e   t o n e r s   on  t h e   m e t a l l i c   c o n t a i n e r   l a ,   t h e  
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f i n i s h i n g   v a n i s h   i s   c o a t e d   on  t h e   s u r f a c e   of  t h e   m e t a l l i c  

c o n t a i n e r   by  u t i l i z i n g   t he   f i n i s h i n g   v a n i s h   c o a t i n g   d e v i c e  

21.  The  t e m p e r a t u r e   f o r   t he   p r e l i m i n a r y   f i x i n g   i s   g e n e r a l l y  

p r e f e r a b l y   in  t h e   r a n g e   of  50  to  150°C  f o r   s u f f i c i e n t l y  

5  s h o r t e n i n g   t h e   h e a t i n g - c o o l i n g   p e r i o d   and  f u s i n g   t h e   t o n e r s  

to  t he   m e t a l l i c   c o n t a i n e r .   In  a d d i t i o n ,   t h e   t e m p e r a t u r e   f o r  

t h e   r e a l   f i x i n g   i s   p r e f e r a b l y   in  t he   r a n g e   of  100  to  2 5 0 ° C  

f o r   f u s i n g   t he   t o n e r s   to  t he   m e t a l l i c   c o n t a i n e r .   F i g .   4  i s   a  

s i d e   v i ew   s h o w i n g   a n o t h e r   e x p o s u r e   d e v i c e   to  be  a p p l i c a b l e  

10  to  t h i s   e m b o d i m e n t ,   and  in  c a s e   t h i s   e x p o s u r e   d e v i c e   i s  

u t i l i z e d ,   t h e   e x p o s u r e   d e v i c e   7  shown  in  F i g .   2  i s  

s u b s t i t u t e d   w i t h   an  e x p o s u r e   d e v i c e   28  shown  in  F i g .   4 .  

R e f e r r i n g   to  F i g .   4,  r e f e r e n c e   n u m e r a l   281  d e n o t e s   a n  

o r i g i n a l   t a b l e   on  w h i c h   o r i g i n a l s   of  r e s p e c t i v e   c o l o r s   a r e  

15  m o u n t e d ,   r e f e r e n c e   n u m e r a l   282  d e n o t e s   a  l i g h t i n g   lamp  a n d  

r e f e r e n c e   n u m e r a l   283  d e n o t e s   a  m i r r o r ,   t h e s e   e l e m e n t s   b e i n g  

moved  f rom  p o s i t i o n s   shown  by  s o l i d   l i n e s   to  p o s i t i o n s   s h o w n  

by  d o t t e d   l i n e s   at   c o n s t a n t   s p e e d   when  t he   e x p o s u r e   i s  

c a r r i e d   o u t .   A  m i r r o r   284  i s   a l s o   moved  s i m i l a r l y   f rom  a  

20  p o s i t i o n   shown  by  s o l i d   l i n e   to  a  p o s i t i o n   shown  by  d o t t e d  

l i n e .   In  t h e   shown  e x p o s u r e   d e v i c e ,   a t   a  t i m e   when  t h e  

r e g i s t e r e d   p o s i t i o n   on  the"   m e t a l l i c   c o n t a i n e r   la   i s   d e t e c t e d  

by  t h e   d e t e c t o r   24,  t he   l i g h t i n g   lamp  282,   and  t h e   m i r r o r s  

283  and  284  s t a r t   to  be  moved  f rom  t he   p o s i t i o n s   shown  b y  

25  t he   s o l i d   l i n e s ,   and  t he   l i g h t   r e f r e c t e d   on  t h e   b a n d   l i k e  
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p o r t i o n   of  t h e   o r i g i n a l   on  t h e   o r i g i n a l   t a b l e   281  i s  

c o n c e n t r a t e d   on  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   19  t h r o u g h  

p a s s a g e s   on  t h e   d o t t e d   l i n e s ,   i . e .   t h r o u g h   m i r r o r   2 8 3 ,  

m i r r o r   284,   l e n s   285,   m i r r o r   286  and  m i r r o r   287.   As  

5  d e s c r i b e d ,   t h e   e x p o s u r e   i s   p e r f o r m e d   in  t h e   band   l i k e   f o r m ,  

so  t h a t   t h e   e x p o s i n g   t i m e   can   be  r e d u c e d   in  c o m p a r i s o n   w i t h  

t h e   u s e   of  t h e   e x p o s u r e   d e v i c e   shown  in  F i g .   2  in  w h i c h   t h e  

e x p o s u r e   i s   p e r f o r m e d   in  t he   do t   l i k e   fo rm.   Wi th   t h i s  

e m b o d i m e n t ,   t h e   f i x i n g   d e v i c e   9a  and  t h e   f i n i s h i n g   v a n i s h  

10  c o a t i n g   d e v i c e   21  shown  in  F i g .   2  may  be  a l t e r n a t i v e l y  

a r r a n g e d ,   and  a c c o r d i n g   to  t h i s   a l t e r n a t i v e   a r r a n g e m e n t ,   t h e  

p i c t u r e   i m a g e s   of  t h e   t o n e r s   a r e   h e a t   f i x e d   a f t e r   t h e  

f i n i s h i n g   v a n i s h   has   b e e n   c o a t e d   on  t h e   t o n e r   p i c t u r e   i m a g e s  

t r a n s f e r r e d   on  t h e   m e t a l l i c   c o n t a i n e r .   A c c o r d i n g   to  t h e s e  

15  p r o c e s s e s ,   t h e   s t r o n g   p r i n t e d   m a t e r i a l   on  t he   m e t a l l i c  

c o n t a i n e r   can   be  o b t a i n e d .   The  d e v e l o p i n g   d e v i c e   or  t o n e r s  

u s a b l e   f o r   t h i s   e m b o d i m e n t   and  t h e   o r d e r   of  t h e   t o n e r s   a r e  

s u b s t a n t i a l l y   t h e   same  as  t h o s e   d e s c r i b e d   w i t h   r e s p e c t   t o  

t h e   f i r s t   e m b o d i m e n t .  

20  [  T h i r d   E m b o d i m e n t   ] 

F i g .   5  i s   a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t h e   t h i r d  

e m b o d i m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n .   In  t h i s   e m b o d i m e n t ,  

a  d r a w n   and  i r o n e d   can   f o r m e d   by  d r a w n i n g ,   r e - d r a w n i n g   a n d  

i r o n i n g   w o r k i n g s   was  u s e d   as  a  m a t e r i a l   to  be  p r i n t e d .   A 

25  p h o t o c o n d u c t i v e   l a y e r   in  w h i c h   z i n c   o x i d e   p o w d e r s   a r e  
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d i s p e r s e d   in  t he   a c r y l i c   r e s i n   b i n d e r   to  s e n s i t i z e   c o l o r i n g  

m a t t e r s   i s   u s e d   f o r   t h e   m e t a l l i c   c o n t a i n e r   of  t h e   d e s c r i b e d  

t y p e   and  i s   c o a t e d   by  a  known  m a n d r e l   c o a t e r .   The  m e t a l l i c  

c o n t a i n e r   la   w i t h   t h e   p h o t o c o n d u c t i v e   m a t e r i a l   c o a t e d   i s  

5  m o u n t e d   to  t h e   m a n d r e l ,   no t   shown ,   i s   f ed   to  t h e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t s   3,  4  and  5  t h r o u g h   t h e  

m a n d r e l   and  t he   m a n d r e l   f e e d   c h a i n   w h i l e   once   s t o p p i n g   a t  

t he   r e s p e c t i v e   u n i t s   and  r o t a t i n g   to  be  s u b j e c t e d   to  t h e  

p r i n t i n g   o p e r a t i o n ,   and  a f t e r   t h e   f i n i s h i n g   v a n i s h   has   b e e n  

10  c o a t e d   by  t he   m a n d r e l   c o a t e r   21,  t he   m e t a l l i c   c o n t a i n e r   l a  

is   fed   to  a  h e a t i n g   oven   and  d r i e d   t h e r e .   T h e r e a f t e r ,   a  

s p r a y   c o a t i n g   f o r   t he   i n n e r   s u r f a c e   of  t h e   m e t a l l i c  

c o n t a i n e r ,   a  b a k i n g ,   a  n e c k - i n   w o r k i n g   and  a  f l a n g e - f o r m i n g  

w o r k i n g   a r e   c a r r i e d   ou t   to  o b t a i n   a  c o m p l e t e d   p r o d u c t   of  t h e  

15  m e t a l l i c   c a n .   The  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t s   3 ,4   a n d  

5  a r e   e a c h   p r o v i d e d   w i t h   a  e l e c t r i c   c h a r g i n g   d e v i c e   6  f o r  

c h a r g i n g   t he   p h o t o c o n d u c t i v e   l a y e r   on  t he   m e t a l l i c   c o n t a i n e r  

w i t h   a  c o r o n a   c h a r g i n g   m e t h o d ,   an  e x p o s u r e   d e v i c e   7  f o r  

s c a n n i n g   l a s e r   beams  on  t he   p h o t o c o n d u c t i v e   l a y e r ,   a  

20  d e v e l o p i n g   d e v i c e   8  f o r   s t i c k i n g   t o n e r s   to  a  l a t e n t   p i c t u r e  

image   o b t a i n e d   by  t h e   e x p o s u r e   d e v i c e   to  form  t h e   image   o n  

t h e   m e t a l l i c   c o n t a i n e r ,   a  f i x i n g   d e v i c e   9  f o r   f u s i n g   t h e  

t o n e r s   and  f i x i n g   t h e   same  on  t h e   m e t a l l i c   c o n t a i n e r ,   and  a  

c o o l i n g   d e v i c e   10  f o r   c o o l i n g   t h e   m e t a l l i c   c o n t a i n e r .   T h e  

25  e x p o s u r e   d e v i c e   7  has   t he   c o n s t r u c t i o n   s u b s t a n t i a l l y   t h e  
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same  as  t h a t   of  t h e   f i r s t   e m b o d i m e n t .   Wi th   t h i s   t h i r d  

e m b o d i m e n t ,   in  t h e   f o r m a t i o n   of  t h e   m u l t i p l e   c o l o r   p i c t u r e  

i m a g e ,   t h e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   i s   u t i l i z e d ,  

so  t h a t   t h e   p o s i t i o n   r e g i s t e r i n g   of  t h e   r e s p e c t i v e   c o l o r  

5  p i c t u r e   i m a g e s   i s   c a r r i e d   ou t   by  d e t e c t i n g   t h e   r e g i s t e r i n g  

p o i n t s   on  t h e   m e t a l l i c   c o n t a i n e r   by  means   of  a  d e t e c t o r   2 4 ,  

and  s y n c h r o n i z i n g   t he   p i c t u r e   image   o u t p u t s   f rom  t h e  

c o m p u t e r   in  r e s p o n s e   to  s i g n a l s   f rom  t he   d e t e c t o r   2 4 ,  

t h e r e b y   f o r m i n g   t h e   l a t e n t   image   on  t h e   m e t a l l i c   c o n t a i n e r .  

10  In  t h e   d e v e l o p i n g   d e v i c e ,   a  b r u s h e d   p o r t i o n   f o r m e d   by  t h e  

m a g n e t i c   t o n e r   on  a  s l e e v e   r o t a t i n g   a r o u n d   a  p e r m a n e n t  

m a g n e t   r u b s   t h e   s u r f a c e   of  t h e   p h o t o c o n d u c t i v e   l a y e r   of  t h e  

m e t a l l i c   c o n t a i n e r   to  t h e r e b y   s t i c k   t he   t o n e r   c h a r g e d   w i t h   a  

p o l a r i t y   r e v e r s e   to  t h a t   of  t h e   p h o t o c o n d u c t i v e   l a y e r   t o  

15  t h a t   l a y e r   due  to  t he   f r i c t i o n   c h a r g i n g .   In  t he   f i x i n g  

d e v i c e ,   an  eddy   c u r r e n t   is   i n d u c e d   to  t he   m e t a l l i c   c o n t a i n e r  

by  p a s s i n g   t h e   m e t a l l i c   c o n t a i n e r   in  t he   h i g h   f r e q u e n c y  

m a g n e t i c   f i e l d   c r e a t e d   by  a  h e a t i n g   c o i l   t h r o u g h   w h i c h   t h e  

h i g h   f r e q u e n c y   c u r r e n t   f l o w s   to  t h e r e b y   h e a t   t h e   m e t a l l i c  

20  c o n t a i n e r   by  t h e   J o u l e   h e a t   to  a  d e s i r e d   t e m p e r a t u r e .   T h e  

h e a t   of  t h e   m e t a l l i c   c o n t a i n e r   i s   a b s o r b e d   by  a  m a n d r e l  

c o o l e d   by  a  c o o l i n g   d e v i c e   no t   shown  b e f o r e   t h e   m a t a l l i c  

c o n t a i n e r   i s   c o n v e y e d   to  t h e   n e x t   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t .   The  s u r f a c e   of  t he   m e t a l l i c   c o n t a i n e r   may  b e  

25  a l s o   c o o l e d   by  t h e   c o o l i n g   d e v i c e   10.  A  t h e r m o i n s u l a t i n g  
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member  to  be  d i s p o s e d   b e t w e e n   t he   m a n d r e l   and  t h e   m e t a l l i c  

c o n t a i n e r   i s   d e s i g n e d   so  as  to  be  s u f f i c i e n t l y   c o o l e d   b e f o r e  

t h e   m e t a l l i c   c o n t a i n e r   r e a c h e s   t he   n e x t   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t .   In  c o n s i d e r a t i o n   of  t he   t r a n s p a r e n c i e s   of  t h e  

5  t o n e r s ,   in  t h i s   t h i r d   e m b o d i m e n t ,   t he   cyan   t o n e r ,   t h e  

M a g e n t a   t o n e r   and  t h e   y e l l o w   t o n e r   a r e   u t i l i z e d   f o r   t h e  

e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t s   2 ,3   and  4,  r e s p e c t i v e l y .  

The  s u r f a c e   of  t he   m e t a l l i c   can   on  w h i c h   t h e   c o l o r e d  

p i c t u r e   image   i s   p r i n t e d   is   c o a t e d   w i t h   t he   f i n i s h i n g   v a n i s h  

10  by  u t i l i z i n g   t h e   m a n d r e l   c o a t e r   21,  t h u s   o b t a i n i n g   a  s t r o n g  

p r i n t e d   m a t e r i a l .   T h i s   e m b o d i m e n t   h a v i n g   t h e   c o n s t r u c t i o n  

d e s c r i b e d   a b o v e   w i l l   o p e r a t e   as  f o l l o w s .   The  l a y e r   o f  

p h o t o c o n d u c t i v e   m a t e r i a l   (  p h o t o c o n d u c t i v e   l a y e r   )  of  t h e  

m e t a l l i c   c o n t a i n e r   i s   s u b j e c t e d   to  n e g a t i v e   c o r o n a   e l e c t r i c  

15  c h a r g i n g   u n i f o r m l y   by  t he   e l e c t r i c   c h a r g i n g   d e v i c e   6  d u r i n g  

t h e   p a s s i n g   t h r o u g h   t he   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   3 .  

When,  in  t h e   n e x t   s t e p ,   t he   t h u s   c h a r g e   l a y e r   i s   e x p o s e d   b y  

t he   e x p o s u r e   d e v i c e   7  in  c o r r e s p o n d e n c e   w i t h   t h e   p i c t u r e  

image   s t o r e d   in  t h e   memory ,   t h e   e x p o s e d   p o r t i o n   i s   m a d e  

20  e l e c t r o c o n d u c t i v e   and  t he   c h a r g e d   p a r t i c l e s   f l o w   t o w a r d s   t h e  

m e t a l l i c   s i d e   to  l o s e   t he   c h a r g e s   t h e r e o f   and  t h e   n e g a t i v e  

c h a r g e s   o n l y   r e m a i n   on  t he   u n c h a r g e d   p o r t i o n ,   t h u s   r e s u l t i n g  

in  t he   f o r m a t i o n   of  t he   c h a r g e d   l a t e n t   image   c o r r e s p o n d i n g  

to  t he   p i c t u r e   i m a g e .   The  c y a n   t o n e r   p o s i t i v e l y   c h a r g e d   b y  

25  t he   f r i c t i o n   c h a r g i n g   i s   s t i c k e d   to  t he   m e t a l l i c   c o n t a i n e r  
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by  t h e   s t a t i c   e l e c t r i c   f o r c e   by  t h e   d e v e l o p i n g   d e v i c e   8  t o  

form  a  v i s u a l   i m a g e ,   and  t h e r e a f t e r   t h e   t h u s   t r e a t e d  

m e t a l l i c   c o n t a i n e r   i s   t r a n s f e r r e d   to  t he   f i x i n g   d e v i c e   9.  I n  

t h e   f i x i n g   d e v i c e   9,  t he   m e t a l l i c   c o n t a i n e r   i s   h e a t e d   by  t h e  

5  h i g h   f r e q u e n c y   h e a t   i n d u c t i o n   m e t h o d   and  h e n c e   p o r t i o n   o f  

t h e   t o n e r   c o n t a c t i n g   t h e   m e t a l l i c   c o n t a i n e r   i s   f u s e d   t o  

p r o v i d e   t h e   v i s c o u s   p r o p e r t y ,   t h u s   t h e   t o n e r   b e i n g   f i x e d   t o  

t h e   m e t a l l i c   c o n t a i n e r .   Wi th   t h e   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   4,  in  s u b s t a n t i a l l y   t h e   same  m a n n e r ,   t h e  

10  p i c t u r e   image   due  to  t h e   M a g e n t a   t o n e r   i s   f o r m e d   and  w i t h  

t h e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5,  t h e   p i c t u r e   i m a g e  

due  to  t h e   y e l l o w   t o n e r   i s   f o r m e d .   The  m e t a l l i c   c o n t a i n e r  

w i t h   t h e   p i c t u r e   image   t h u s   f o r m e d   by  t h e   t h r e e   c o l o r   t o n e r s  

i s   c o a t e d   w i t h   t h e   f i n i s h i n g   v a n i s h   by  t h e   m a n d r e l   c o a t e r   21 

15  and  t h e n   h e a t e d   and  b a k e d   by  t h e   o v e n .   The  e x p o s u r e   d e v i c e   7 

in  t h i s   e m b o d i m e n t   u t i l i z e s   a  m e t h o d   of  s c a n n i n g   t h e   l a s e r  

beam  in  t h e   v i s u a l   zone   on  t h e   . p h o t o c o n d u c t i v e   l a y e r ,   bu t   i n  

a  c a s e   w h e r e   a  c o l o r   e l e m e n t   as  a  s e n s i t i z e r   i s   no t   a d d e d   t o  

t h e   z i n c   o x i d e   p h o t o c o n d u c t i v e   m a t e r i a l ,   a  l a s e r   beam  in  t h e  

20  u l t r a v i o l e t   z o n e   may  be  u t i l i z e d .   The  e x p o s u r e   d e v i c e   7  o f  

t h i s   e m b o d i m e n t   may  be  s u b s t i t u t e d   w i t h   t h e   d e v i c e   shown  i n  

F i g .   4  r e p r e s e n t i n g   t h e   s e c o n d   e m b o d i m e n t .   A  d e v e l o p i n g  

d e v i c e   and  c o l o r   o r d e r   of  t o n e r s   c a p a b l e   of  b e i n g   u t i l i z e d  

f o r   t h i s   i n v e n t i o n   a r e   s u b s t a n t i a l l y   t h e   same  as  t h o s e  

25  d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   f i r s t   e m b o d i m e n t .   The  t o n e r s  
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to  be  u t i l i z e d   a r e   p r e p a r e d   by  d i s p e r s i n g ,   i n t o   t h e   b i n d e r  

r e s i n ,   a  t i n t i n g   a g e n t   s u c h   as  d i s - a z o   y e l l o w ,   b e n z i d i n e  

y e l l o w ,   s u p r a m i n e   y e l l o w ,   R h o d a m i n e ,   Q u i n a c r i d o n e ,   c a r m i n e  

6B,  c o p p e r   p h t h a l o c y a n i n e ,   or  c a r b o n   b l a c k .   As  t h e   b i n d e r ,  

5  t h e   wax,  t h e r m o p l a s t i c   r e s i n   or  t h e r m o s e t t i n g   r e s i n   w i l l   b e  

u t i l i z e d .   A  p o l y s l y r e n e   r e s i n ,   p o l y o l e f i n   r e s i n ,   a c r y l i c  

r e s i n ,   or  p o l y e s t e r   r e s i n   may  be  u t i l i z e d   as  t h e  

t h e r m o p l a s t i c   r e s i n ,   and  as  t h e   t h e r m o s e t t i n g   r e s i n ,   i s  

u t i l i z e d   an  e p o x y   r e s i n   or  p o l y u r e t h a n e   r e s i n .   A  c h a r g e  

10  c o n t r o l l i n g   a g e n t ,   a  f l u i d i t y - i m p r o v i n g   a g e n t   or  a  v i s c o u s  

s t i c k i n g   p r e v e n t i n g   a g e n t   may  be  a d d i t i o n a l l y   a p p l i e d   a s  

o c c a s i o n   d e m a n d s .   The  i n n e r   s u r f a c e   s p r a y   c o a t i n g   and  t h e  

b a k i n g   t r e a t m e n t   a r e   r e q u i r e d   f o r   t he   m e t a l l i c   c o n t a i n e r ,  

p a r t i c u l a r l y   m e t a l l i c   c a n ,   a f t e r   t h e   p r i n t i n g   o p e r a t i o n ,   a n d  

15  i t   is   a l s o   r e q u i r e d   f o r   t he   t o n e r s   to  be  e n d o w e d   w i t h   t h e  

h e a t - r e s i s t i n g   p r o p e r t y .   The  n e c k - i n   w o r k i n g   and  f l a n g e  

f o r m i n g   w o r k i n g   a r e   t h e r e a f t e r   c a r r i e d   o u r ,   w h i c h   r e q u i r e  

the   f l e x i b i l i t y   and  t he   a d h e s i v e   p r o p e r t y .   F u r t h e r m o r e ,   t h e  

s t e a m   s t e r i l i z a t i o n   i s   p e r f o r m e d   at   a  t e m p e r a t u r e   more  t h a n  

20  100°  C  a f t e r   a  c o n t e n t   i s   f i l l e d   in  t he   m e t a l l i c   can   and  a  

h o t - w a t e r   w i t h s t a n d i n g   p r o p e r t y   is   r e q u i r e d   f o r   t h e   t o n e r s .  

A c c o r d i n g l y ,   i t   i s   p r e f e r r e d   to  u se   a  t h e r m o s e t t i n g   r e s i n  

s u c h   as  e p o x y   r e s i n   as  t he   b i n d e r   f o r   t he   t o n e r s .   An  o r g a n i c  

p h o t o c o n d u c t i v e   m a t e r i a l   s u c h   as  p o l y v i n y l   c a r b a z o l e ,  

25  p o l y v i n y l   c a r b a z o l e / T r i n i t r o f   l u o r e n o n e   p h t h a l o c y a n i n e   o r  
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a n t h r a c e n e   o t h e r   t h a n   a  m a t e r i a l   in  w h i c h   t h e   z i n c   o x i d e   o r  

t i t a n i u m   o x i d e   p o w d e r   i s   d i s p e r s e d   in  an  a c r y l i c   r e s i n ,  

a l k i d   r e s i n ,   e p o x y   r e s i n ,   s i l i c o n e   r e s i n   or  p o l y e s t e r   r e s i n  

w i l l   be  p r e f e r a b l y   u t i l i z e d   f o r   t h e   p h o t o c o n d u c t i v e  

5  m a t e r i a l .   A  p h o t o c o n d u c t i v e   l a y e r   p r e p a r e d   by  d e p o s i t i n g  

a m o r p h o u s   s i l i c o n   or  a m o r p h o u s   s e l e n i u m   may  by  u t i l i z e d .  

A l t h o u g h   t h e   p h o t o c o n d u c t i v e   l a y e r   i s   d i s p o s e d   d i r e c t l y   o n  

t h e   s u r f a c e   of  t h e   m e t a l l i c   c o n t a i n e r ,   an  e l e c t r o c o n d u c t i v e  

c o a t i n g   l a y e r   may  be  d i s p o s e d   b e t w e e n   t he   m e t a l l i c   c o n t a i n e r  

10  s u r f a c e   and  t h e   p h o t o c o n d u c t i v e   l a y e r .   As  t h e  

e l e c t r o c o n d u c t i v e   c o a t i n g   l a y e r ,   an  e l e c t r o c o n d u c t i v e   f i l l e r  

made  of  s u c h   as  a l u m i n u m ,   n i c k e l   ,  c o p p e r   ,  c a r b o n ,   or  g r a p h i t e  

is   d i s p e r s e d   in  a  b i n d e r   r e s i n   s u c h   as  a c r y l i c   r e s i n ,   a l k i d  

r e s i n ,   e p o x y   r e s i n ,   of  p o l y e s t e r   r e s i n .   The  f i n i s h i n g   v a n i s h  

15  i s   c o a t e d   f o r   t h e   p u r p o s e   of  p r o t e c t i n g   t he   t o n e r   l a y e r s   a n d  

g i v i n g   g l o s s   to  t h e   m e t a l l i c   c o n t a i n e r   s u r f a c e .   N a m e l y ,   w i t h  

t h e   m e t a l l i c   c a n ,   t h e   t o n e r   l a y e r s   may  be  d a m a g e d ,   a b r a s e d  

or  p e e l e d   by  t h e   d a m a g e s   c a u s e d   by  t he   c o l l i s i o n   of  t h e  

r e s p e c t i v e   m e t a l l i c   c a n s   or  c o n t a c t   of  t h e   can   to  t h e   f e e d  

20  g u i d e   member s   or  t h e   l i k e   d u r i n g   t h e   c o n v e y a n c e   t h e r e o f  

a f t e r   t h e   p r i n t i n g   o p e r a t i o n .   In  a d d i t i o n ,   t h e   t o n e r   l a y e r s  

may  be  s o f t e n e d   or  d e c o l o r e d   by  t h e   s t e a m   s t e r i l i z a t i o n   a t   a  

t e m p e r a t u r e   more  t h a n   100°  C  a f t e r   f i l l i n g   c o n t e n t   in  t h e  

m e t a l l i c   c a n .   In  v i e w   of  t h e s e   f a c t s ,   i t   i s   n e c e s s a r y   t o  

25  c o a t   t h e   f i n i s h i n g   v a n i s h   on  t he   m e t a l l i c   can  s u r f a c e   f o r  
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p r o t e c t i n g   t h e   t o n e r   l a y e r s .   As  t he   f i n i s h i n g   v a n i s h ,  

a c r y l i c   r e s i n ,   p o l y e s t e r   r e s i n ,   e p o x y   r e s i n ,   a l k i d   r e s i n ,  

or  amino   r e s i n   may  be  u t i l i z e d   and  t he   u se   of  t h e   a c r y l i c  

r e s i n   or  p o l y e s t e r   r e s i n   may  be  p r e f e r r e d .  

5  [  F o u r t h   E m b o d i m e n t   ] 

The  f o u r t h   e m b o d i m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n   w i l l  

be  d e s c r i b e d   h e r e u n d e r   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g .   F i g .   6  i s   a  s i d e   v i e w ,   p a r t i a l l y   r e m o v e d ,   of  t h e  

f o u r t h   e m b o d i m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   and  r e f e r r i n g  

10  to  F i g .   6,  r e f e r e n c e   n u m e r a l   1  d e s i g n a t e s   a  m e t a l l i c   s h e e t  

h a v i n g   a  s u r f a c e   on  w h i c h   an  a m o r p h o u s   s i l i c o n   or  a m o r p h o u s  

s e l e n i u m   is   d e p o s i t e d   or  a  r e s i n   in  w h i c h   z i n c   o x i d e   o r  

t i t a n i u m   o x i d e   i s   d i s p e r s e d   or  o r g a n i c   p h o t o c o n d u c t i v e  

m a t e r i a l   (  p o l y v i n y l   c a r b a z o l e   or  p h t h a l o c y a n i n e   )  i s  

15  l a m i n a t e d .   The  t h u s   p r e p a r e d   s h e e t   i s   e l e c t r i c a l l y   c h a r g e d  

and  t h e n   e x p o s e d   to  make  c o n d u c t i v e   t h e   e x p o s e d   p o r t i o n ,  

w h e r e b y   t he   c h a r g e d   p a r t i c l e s   f l o w   t o w a r d s   t h e   m e t a l l i c  

s h e e t   and  l o s e   t h e i r   c h a r g e s   to  t h e r e b y   form  a  p h o t o -  

s e n s i t i z e d   m a t e r i a l .   The  m e t a l l i c   s h e e t s   1  p a i l e d   on  a  s h e e t  

20  f e e d e r   2  a r e   t a k e n   ou t   one  by  one  by  a  known  s h e e t   f e e d i n g  

d e v i c e   and  f ed   to  t he   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p g i c  

p r i n t i n g   u n i t s   3  and  4  and  t h e   f i n a l   e l e c t r o p h o t o g r a p g i c  

p r i n t i n g   u n i t   5  by  means   of  f e e d   r o l l e r s   and  g u i d e   m e m b e r s ,  

no t   shown.   The  m e t a l l i c   s h e e t s   1  a r e   t h e r e a f t e r   c o a t e d   w i t h  

25  t h e   f i n i s h i n g   v a n i s h   by  t he   f i n i s h i n g   v a n i s h   c o a t i n g   d e v i c e  
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21a  and  t h e n   f e d   to  be  s u b j e c t e d   to  t h e   d r y i n g   p r o c e s s .   T h e  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p g i c   p r i n t i n g   u n i t   3  i s   p r o v i d e d  

w i t h   a  c h a r g i n g   d e v i c e   6  f o r   e l e c t r i c a l l y   c h a r g i n g   t he   l a y e r  

l a m i n a t e d   on  t h e   m e t a l l i c   s h e e t   w i t h   a  c o r o n a   c h a r g i n g  

5  m e t h o d ,   an  e x p o s u r e   d e v i c e   7  f o r   s c a n n i n g   t h e   l a s e r   beam  o n  

t h e   c h a r g e d   s u r f a c e ,   a  d e v e l o p i n g   d e v i c e   8  f o r   s t i c k i n g  

t o n e r s   to  a  l a t e n t   image   o b t a i n e d   by  t h e   e x p o s u r e   d e v i c e   t o  

form  t h e   p i c t u r e   image   on  t h e   m e t a l l i c   s h e e t ,   a  f i x i n g  

d e v i c e   9  f o r   h e a t i n g   t h e   m e t a l l i c   s h e e t   by  t h e   i n d u c t i o n  

10  h e a t i n g   to  f i x   t h e   t o n e r   on  t h e   m e t a l l i c   s h e e t ,   and  a  

c o o l i n g   d e v i c e   10  f o r   c o o l i n g   t h e   m e t a l l i c   s h e e t .   T h e  

e x p o s u r e   d e v i c e   7  has   s u b s t a n t i a l l y   t he   same  c o n s t r u c t i o n   a s  

t h a t   of  t h e   f i r s t   e m b o d i m e n t .   In  t h e   d e v e l o p i n g   d e v i c e ,   t h e  

b r u s h e d   end  p o r t i o n s   f o r m e d   by  t he   m a g n e t i z e d   t o n e r s   on  t h e  

15  s l e e v e   r o t a t i n g   a b o u t   t h e   p e r m a n e n t   m a g n e t   r u b s   t h e  

l a m i n a t e d   l a y e r   on  t he   m e t a l l i c   s h e e t   to  t h e r e b y   s t i c k   t h e  

t o n e r   c h a r g e d   w i t h   a  p o l a r i t y   r e v e r s e   to  t h a t   of  t h e  

l a m i n a t e d   l a y e r   to  t h e   l a y e r   by  t he   f r i c t i o n   c h a r g i n g .   I n  

t h e   f i x i n g   d e v i c e ,   an  eddy   c u r r e n t   i s   i n d u c e d   to  t h e  

20  m e t a l l i c   s h e e t   by  p a s s i n g   t h e   m e t a l l i c   s h e e t   t h r o u g h   t h e  

h i g h   f r e q u e n c y   m a g n e t i c   f i e l d   c a u s e d   by  a  h e a t i n g   c o i l  

t h r o u g h   w h i c h   h i g h   f r e q u e n c y   c u r r e n t   p a s s e s ,   t h u s   h e a t i n g  

t h e   m e t a l l i c   s h e e t   to  a  d e s i r e d   t e m p e r a t u r e   by  t h e   J o u l e  

h e a t .   In  t h e   c o o l i n g   d e v i c e ,   t h e   m e t a l l i c   s h e e t   is   c o o l e d   t o  

25  a  c o n s t a n t   t e m p e r a t u r e   in  c o n t a c t   of  a  w a t e r - c o o l e d   m e t a l l i c  
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r o l l   to  t h e   s u r f a c e   of  t he   m e t a l l i c   s h e e t   on  w h i c h   n o  

p i c t u r e   image   i s   f o r m e d ,   and  t he   t h u s   c o o l e d   m e t a l l i c   s h e e t  

i s   f ed   to  t h e   n e x t   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g  

u n i t .   In  v i e w   of  t h e   t r a n s p a r e n c y   of  t he   t o n e r s ,   a c c o r d i n g  

5  to  t h i s   e m b o d i m e n t ,   t he   cyan   t o n e r ,   t h e   M a g e n t a   t o n e r   a n d  

t h e   y e l l o w   t o n e r   a r e   r e s p e c t i v e l y   u t i l i z e d   in  t h e   f i r s t ,  

s e c o n d   and  f i n a l   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t s .   T h e  

s t r u c t u r e   of  t h e   s e c o n d   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   4  is   s u b s t a n t i a l l y   t h e   same  as  t h a t   of  t h e  

10  f i r s t   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t s   3 

e x c e p t   f o r   t h e   u se   of  t he   M a g e n t a   t o n e r   i n s t e a d   of  t he   c y a n  

t o n e r .   The  s t r u c t u r e   of  t he   f i n a l   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   i s   a l s o   s u b s t a n t i a l l y   t h e   same  as  t h a t   of  t h e  

f i r s t   or  s e c o n d   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g  

15  u n i t   3  or  4  e x c e p t   t h e   use   of  t h e   y e l l o w   t o n e r   i n s t e a d   o f  

t he   cyan   or  M a g e n t a   t o n e r .   The  e m b o d i m e n t   h a v i n g   t h e  

c o n s t r u c t i o n   d e s c r i b e d   a b o v e   o p e r a t e s   as  f o l l o w s .   T h e  

m e t a l l i c   s h e e t   p a s s i n g   t he   i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c  

p r i n t i n g   u n i t   3  i s   f i r s t   e l e c t r i c a l l y   c h a r g e d   by  t h e  

20  c h a r g i n g   d e v i c e   6  to  u n i f o r m l y   c h a r g e   t h e   p h o t o c o n d u c t i v e  

l a y e r .   The  t h u s   c h a r g e d   l a y e r   i s   e x p o s e d   in  t h e   e x p o s u r e  

d e v i c e   7  in  c o n f o r m i t y   w i t h   t he   p i c t u r e   image   s t o r e d   in  t h e  

memory  means   to  t h e r e b y   form  t h e   l a t e n t   image   c o r r e s p o n d i n g  

•  to  t h e   p i c t u r e   i m a g e .   The  cyan   t o n e r   c h a r g e d   by  t h e   f r i c t i o n  

25  c h a r g i n g   m e t h o d   is   s t i c k e d   to  t he   t h u s   c h a r g e d   l a t e n t   i m a g e  
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in  t h e   d e v e l o p i n g   d e v i c e   8  and  t he   m e t a l l i c   s h e e t   t h u s  

f o r m e d   is   t h e n   t r a n s f e r r e d   to  t he   f i x i n g   d e v i c e   9,  t h e  

m e t a l l i c   s h e e t   i s   h e a t e d   by  t he   i n d u c t i o n   h e a t i n g   m e t h o d   t o  

p r o v i d e   t h e   v i s c o s i t y   to  t he   p o r t i o n s   of  t he   t o n e r s  

5  c o n t a c t i n g   t h e   m e t a l l i c   s h e e t   and  t h e   t o n e r s   a r e   v i s c o u s l y  

s t i c k e d   to  t h e   m e t a l l i c   s h e e t .   In  t h e   l i k e   m a n n e r ,   in  t h e  

i n t e r m e d i a t e   e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   4,  t h e  

M a g e n t a   t o n e r   i s   v i s c o u s l y   s t i c k e d   to  t he   m e t a l l i c   s h e e t   i n  

c o n f o r m i t y   w i t h   t he   p i c t u r e   i m a g e .   In  a d d i t i o n ,   in  t h e   f i n a l  

10  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   u n i t   5,  t h e   y e l l o w   t o n e r   i s  

s t i c k e d   in  c o n f o r m i t y   w i t h   t he   p i c t u r e   i m a g e ,   w h e r e b y   t h e  

m e t a l l i c   s h e e t   p r o v i d e d   w i t h   t h r e e - c o l o r   p i c t u r e   i m a g e  

f o r m e d   is   h e a t e d   by  t h e   f i x i n g   d e v i c e   9  and  f u s e d   on  t h e  

m e t a l l i c   s h e e t ,   and  t he   m e t a l l i c   s h e e t   is   fed   to  t h e  

15  f i n i s h i n g   v a n i s h   c o a t i n g   d e v i c e   21a  in  w h i c h   t he   f i n i s h i n g  

v a n i s h   i s   c o a t e d   on  t h e   t o n e r   l a y e r .   The  m e t a l l i c   s h e e t  

c o a t e d   w i t h   t h e   f i n i s h i n g   v a n i s h   is   t h e n   s u b j e c t e d   to  t h e  

d r y i n g   p r o c e s s   t h r o u g h   w h i c h   t he   s h e e t   i s   d r i e d ,   t h u s  

o b t a i n i n g   a  s t r o n g   p r i n t e d   s u r f a c e   of  t h e   m e t a l l i c   s h e e t .  

20  INDUSTRIAL  USAGE 

The  s u r f a c e   of  t h e   m e t a l l i c   c o n t a i n e r   m a n u f a c t u r e d  

a c c o r d i n g   to  t h i s   i n v e n t i o n   i s   c o a t e d   w i t h   t h e   f i n i s h i n g  

v a n i s h   on  t h e   t o n e r   l a y e r   of  t he   m e t a l l i c   c o n t a i n e r ,   so  t h a t  

t h e   s t r o n g   p r i n t e d   s u r f a c e   can   be  o b t a i n e d ,   and  t h e   t o n e r   i s  

25  t h u s   p r o t e c t e d   by  t h e   f i n i s h i n g   v a n i s h ,   so  t h a t   t h e   g o o d  
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f l e x i b i l i t y   and  a d h e s i v e   p r o p e r t y   can  be  a t t a i n e d .   The  f i n e  

and  b e a u t i f u l   p r i n t i n g   is   s u i t a b l e   f o r   c o n t a i n e r s   f o r   f o o d s .  

The  c o n t a i n e r s   f o r   f o o d s   can  a l s o   be  m a n u f a c t u r e d   by  u s i n g  

t h e   t h i n   p l a t e   m e t a l   m a n u f a c t u r e d   in  a c c o r d a n c e   w i t h   t h i s  

i n v e n t i o n .  
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CLAIMS 

1.  A  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   t h i n   p l a t e  

m e t a l   c h a r a c t e r i z e d   in  t h a t   p i c t u r e   image   f o r m a t i o n   a n d  

p r e l i m i n a r y   f i x i n g   i s   c a r r i e d   ou t   w i t h   r e s p e c t   to  a t   l e a s t  

5  one  c o l o r   by  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d ,   p i c t u r e  

i m a g e   f o r m a t i o n   i s   t h e n   c a r r i e d   ou t   w i t h   r e s p e c t   to   t h e   l a s t  

one  c o l o r   by  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d ,   a n d  

r e a l   f i x i n g   i s   t h e r e a f t e r   c a r r i e d   out   w i t h   a  h e a t i n g  

t e m p e r a t u r e   s u b s t a n t i a l l y   h i g h e r   t h a n   t h a t   of  t h e  

10  p r e l i m i n a r y   f i x i n g   p r o c e s s .  

2.  A  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c  

c o n t a i n e r   c h a r a c t e r i z e d   in  t h a t   an  e l e c t r i c a l l y   i n s u l a t i v e  

l a y e r   i s   l a m i n a t e d   on  t h e   s u r f a c e   of  a  m e t a l l i c   c o n t a i n e r ,   a  

p i c t u r e   image   of  a  t o n e r   f o r m e d   on  a  p h o t o c o n d u c t i v e   l a y e r  

15  by  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   is   t a n s f e r r e d   o n t o  

t h e   e l e c t r i c a l l y   i n s u l a t i v e   l a y e r   by  a  s t a t i c   f o r c e   w i t h o u t  

c o n t a c t i n g   t h e   s ame ,   t h e   p i c t u r e   image   of  t h e   t o n e r   i s  

h e a t e d   to  f i x   t h e   same  t h e r e o n ,   and  a  f i n i s h i n g   v a n i s h   i s  

t h e n   c o a t e d   on  t h e   t h u s   f o r m e d   t o n e r   i m a g e .  

20  3.  A  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c  

c o n t a i n e r   c h a r a c t e r i z e d   in  t h a t   an  e l e c t r i c a l l y   i n s u l a t i v e  

l a y e r   i s   l a m i n a t e d   on  t h e   s u r f a c e   of  a  m e t a l l i c   c o n t a i n e r ,   a  

p i c t u r e   image   of  a  t o n e r   f o r m e d   on  a  p h o t o c o n d u c t i v e   l a y e r  
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by  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   is   t r a n s f e r r e d  

o n t o   t he   e l e c t r i c a l l y   i n s u l a t i v e   l a y e r   by  a  s t a t i c   f o r c e  

w i t h o u t   c o n t a c t i n g   t h e   same,   a  f i n i s h i n g   v a n i s h   i s   t h e n  

c o a t e d   on  t h e   t r a n s f e r r e d   p i c t u r e   i m a g e ,   and  t h e   p i c t u r e  

5  image   i s   t h e r e a f t e r   h e a t e d   and  f i x e d .  

4.  A  m e t a l l i c   c o n t a i n e r   c h a r a c t e r i z e d   in  t h a t   a  

p h o t o c o n d u c t i v e   m a t e r i a l   l a y e r ,   a  t o n e r   p i c t u r e   image   l a y e r  

and  a  f i n i s h i n g   v a n i s h   l a y e r   a r e   l a m i n a t e d   in  t h i s   o r d e r   o n  

t h e   s u r f a c e   of  t h e   m e t a l l i c   c o n t a i n e r   d i r e c t l y   or  t h r o u g h   a n  

10  e l e c t r o - c o n d u c t i v e   c o v e r i n g   l a y e r .  

5.  A  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  m e t a l l i c  

c o n t a i n e r   c h a r a c t e r i z e d   in  t h a t   a  p h o t o c o n d u c t i v e   m a t e r i a l  

l a y e r   i s   l a m i n a t e d   on  t he   s u r f a c e   of  a  m e t a l l i c   c o n t a i n e r  

d i r e c t l y   or  t h r o u g h   an  e l e c t r o - c o n d u c t i v e   c o v e r i n g   l a y e r ,   a  

15  t o n e r   p a r t i c l e   image   is   f o r m e d   on  t h e   t h u s   f o r m e d  

p h o t o c o n d u c t i v e   l a y e r   by  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g  

m e t h o d   and  f i x e d   t h e r e o n ,   and  f i n i s h i n g   v a n i s h   i s   c o a t e d   o n  

t h e   t h u s   f o r m e d   t o n e r   p a r t i c l e   i m a g e .  

6.  The  p r i n t i n g   m e t h o d   f o r   t he   m e t a l l i c   c o n t a i n e r  

20  a c c o r d i n g   to  c l a i m   5  w h e r e i n   a  l a s e r   beam  in  t h e   r a n g e   o f  

u l t r a v i o l e t   r e g i o n   i s   u t i l i z e d   as  a  l i g h t i n g   s o u r c e   f o r   t h e  
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e x p o s u r e   and  a  z i n c   o x i d e   i s   u s e d   as  t he   p h o t o c o n d u c t i v e  

m a t e r i a l   l a y e r .  

7.  The  p r i n t i n g   m e t h o d   f o r   t h e   m e t a l l i c   c o n t a i n e r  

a c c o r d i n g   to  c l a i m   5  w h e r e i n   an  o r g a n i c   p h o t o c o n d u c t i v e  

5  m a t e r i a l   i s   u s e d   as  t h e   p h o t o c o n d u c t i v e   m a t e r i a l   l a y e r .  

8.  A  t h i n   p l a t e   m e t a l   c h a r a c t e r i z e d   in  t h a t   a  

p h o t o c o n d u c t i v e   m a t e r i a l   l a y e r ,   a  t o n e r   p i c t u r e   image   l a y e r  

and  a  f i n i s h i n g   v a n i s h   l a y e r   a r e   l a m i n a t e d   in  t h i s   o r d e r   o n  

t h e   s u r f a c e   of  t h e   m e t a l l i c   c o n t a i n e r   d i r e c t l y   or  t h r o u g h   a n  

10  e l e c t r o - c o n d u c t i v e   c o v e r i n g   l a y e r .  

9.  A  m u l t i p l e   c o l o r   p r i n t i n g   m e t h o d   f o r   a  t h i n   p l a t e  

m e t a l   c h a r a c t e r i z e d   in  t h a t   a  p h o t o c o n d u c t i v e   m a t e r i a l   l a y e r  

i s   l a m i n a t e d   on  t he   s u r f a c e   of  a  t h i n   p l a t e   m e t a l   d i r e c t l y  

or  t h r o u g h   an  e l e c t r o - c o n d u c t i v e   c o v e r i n g   l a y e r ,   a  t o n e r  

15  p a r t i c l e   image   i s   f o r m e d   on  t h e   t h u s   f o r m e d   p h o t o c o n d u c t i v e  

l a y e r   by  an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   m e t h o d   and  f i x e d  

t h e r e o n ,   and  a  f i n i s h i n g   v a n i s h   i s   c o a t e d   on  t h e   t h u s   f o r m e d  

t o n e r   p a r t i c l e   i m a g e .  

10.  The  p r i n t i n g   m e t h o d   f o r   t h e   t h i n   p l a t e   m e t a l  

20  a c c o r d i n g   to  c l a i m   9  w h e r e i n   a  l a s e r   beam  in  t h e   r a n g e   o f  

u l t r a v i o l e t   r e g i o n   i s   u t i l i z e d   as  a  l i g h t i n g   s o u r c e   f o r   t h e  
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e x p o s u r e   and  a  z i n c   o x i d e   i s   u s e d   as  t h e   p h o t o c o n d u c t i v e  

m a t e r i a l   l a y e r .  

11.  The  p r i n t i n g   m e t h o d   f o r   t h e   t h i n   p l a t e   m e t a l  

a c c o r d i n g   to  c l a i m   9  w h e r e i n   an  o r g a n i c   p h o t o c o n d u c t i v e  

5  m a t e r i a l   i s   u s e d   f o r   t he   p h o t o c o n d u c t i v e   m a t e r i a l   l a y e r .  
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